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ABSTRACT

The recreational sports arena provides a venue for young adults to increase physical
activity and engage in a socially supportive environment. These are both important ways to
decrease the risk for chronic diseases. It is assumed that physically active individuals lead
healthier lifestyles and are more attuned to their long-term health needs. Recreational sport
athletes also engage in risks for adverse cancer outcomes through increased sun exposure, intake
of unhealthy diets, and recreational tobacco and alcohol use. It was of interest to assess cancerrelated risk factors, cancer knowledge, and theory of planned behavior constructs in this group.
This study involved a cross-sectional, web-based survey, with recruitment to participate
in an online survey. The study was guided by the Theory of Planned Behavior (TPB) and
included items that were adapted from national surveys including the Health Information
National Trends (HINTS) survey and the Behavioral Risk Factor Surveillance System survey
(BRFSS). Hierarchical linear regression analyses were conducted in IBM SPSS Statistics version
25.0.
A total of 712 participants completed the survey. Gender representation was nearly equal
with a slightly higher number of women (n = 359; 50.4%). Participants included in the study
sample identified as black (n = 333; 46.8%), white (n = 316; 44.4%) or some other race (n = 63;
8.8%). The average number of days per week for physical activity was 3.97 (SD = 1.796) and
nearly half of participants believed themselves to be ‘at low risk’ for getting cancer (n = 353;
49.6%). Regarding the outcome variable, higher scores for intention to screen for cancers were
vii

reported by participants who were older, female, users of sun protection, had higher perceived
risk, higher cancer knowledge, higher perceived behavioral control (i.e. self-efficacy) and higher
subjective norms. Theoretical constructs accounted for 34.2% of the variance in intention to
screen for cancer.
Results suggest that TPB is a relevant model for determining intention to screen for
various cancer types among recreational sport athletes ages 18-49. Education regarding
prevention behaviors, including cancer screening, early in adulthood is one strategy for reducing
lifetime cancer risk and cancer death. The recreational sporting environment gathers wide
attention from young adults and opportunities to encourage healthy behaviors for both short and
long-term benefits.
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CHAPTER ONE: INTRODUCTION

Problem Statement
Cancer is a leading cause of death worldwide (National Cancer Institute, 2018a). Within
the United States, cancer challenges heart disease as the leading cause of death (Xu, Murphy,
Kochanek, Bastian, & Arias, 2018). Cancer is a group of diseases characterized by an abnormal
and uncontrollable cellular growth that led to more than half a million deaths in the United States
in 2016 alone (Siegel, Miller, & Jemal, 2017).
Germline mutations, the cause of hereditary cancers, account for a small percentage of
cases (5-10%), much more is attributed to modifiable lifestyle factors such as cigarette smoking
(25-30%), diet (30-35%), alcohol consumption, physical inactivity, radiation, etc. (Anand et al.,
2008). As research advances and resources increase, proven methods of prevention and early
detection are reducing the incidence of cancer by a third and reducing cancer deaths by up to
50% (Golemis et al., 2018).
The initiation of prevention behaviors early in adulthood is one strategy for reducing
lifetime cancer risk and cancer death. Research estimates that adults who follow recommended
lifestyle modifications (i.e. do not smoke, eat healthy, maintain a healthy weight, stay physically
active, etc.) are 36% less likely to be diagnosed with cancer and 40% less likely to die from
cancer (American Cancer Society, 2016). With trends showing disturbing increases in the use of
tobacco products and alcohol among adolescents and young adults, there are missed
1

opportunities to promote research and health communication campaigns for reducing cancer risk
earlier in life.
Research also demonstrates disparate levels of knowledge and awareness and
engagement in cancer-related risk behaviors based on gender and race. Non-Hispanic black men
and women, when compared to non-Hispanic white men and women, were less likely to
participate in preventive health and lifestyle behaviors known to reduce cancer risk including
physical activity, healthy eating, or smoking cessation (American Cancer Society, 2016).
Furthermore, the utilization of cancer screening among non-Hispanic black men and women
remains low in comparison to non-Hispanic white men and women (American Cancer Society,
2016). These racial/ethnic disparities in prevention behaviors highlight another missed
opportunity for the promotion of research and health communication campaigns for reducing
cancer risk earlier in life.
Overwhelmingly, research to understand patterns of cancer-related risk behaviors and
screening utilization involving non-Hispanic blacks has been conducted through select
community-based settings, specifically clinics serving medically underserved groups and faith
based organizations (M. Goldmon et al., 2008; M. V. Goldmon & Roberson, 2004). Recruitment
efforts at clinics and medical facilities only reach a population of adults who have actively
sought out care. Recruitment efforts with faith-based organizations only reach the religious
segment of the population of adults.
Whereas 83% of blacks report a belief in God, only 27% report religious attendance “at
least once a week” or “once or twice a month/a few times a year” (Pew Research Center, 2015;
Taylor, Chatters, & Brown, 2014). Furthermore, the demographics of those who did report
attendance were female, married, and older (Pew Research Center, 2015; Taylor et al., 2014).
2

Research addressing disparities is needed. Partnership with religious organizations is an
effective strategy to reach some segments of the population, but not all. Specifically, males,
younger people, and sexual minority populations may be missed when partnering solely with
religious institutions. Expanding the place-based setting for recruitment may provide additional
insight on cancer-related risk behaviors and cancer prevention.
In contrast to a religious or clinic-based setting, the recreational sport arena provides a
venue for adults to increase leisure time physical activity and engage in a socially supportive
environment, both important factors for decreasing one’s risk for chronic diseases. Through
observation and previous research, athletes face greater risks for adverse cancer outcomes with
increased sun exposure, intake of unhealthy foods, and psychosocial stressors that lead to
increased tobacco and alcohol use (Coyle, 2009; Martens, Dams-O'Connor, & Beck, 2006;
Moehrle, 2008; Nattiv & Puffer, 1991). Nonetheless, it is falsely assumed that physically active
individuals lead healthier lifestyles and are more attuned to their overall health (Maffetone &
Laursen, 2016). Recreational sports provide an alternate venue for recruiting less understood
segments of the population who may not prioritize long-term chronic disease prevention and
discreetly face increased risks for adverse health outcomes. Therefore, this study was designed
to identify the potential cancer-related risk behaviors within an otherwise “unworried” and
“well” population.
Previous research exploring risky behaviors among athletes stops short of assessing
behaviors beyond adolescence into adulthood, based on sociodemographic trends and in relation
to cancer prevention screening intention. This study will address these gaps.

3

Purpose
To reduce cancer incidence and mortality, more research dedicated to capturing the
perspective of all segments of at-risk populations is needed. Recreational sports provide an
alternate venue for recruiting at-risk segments of the population who may not prioritize chronic
disease prevention and thus face greater risk for adverse health outcomes. Therefore, the aim of
this study was two-fold.
Aims and Research Questions
This study involved a cross-sectional web-based survey, with recruitment with
recruitment to participate in an online survey.
The aims and research questions for this study were:
Aim 1a. To identify the cancer-related risk behaviors, cancer knowledge, subjective
norms, perceived behavioral control (i.e. self-efficacy) and attitudes towards cancer among adult,
recreational sport athletes ages 18-49.
Research Question (RQ) 1. What was the distribution of cancer-related risk behaviors,
cancer knowledge, subjective norms, perceived behavioral control (i.e. self-efficacy), and
attitudes among adult recreational sport athletes ages 18-49?
Aim 1b. To assess the association of cancer-related risk behaviors, cancer knowledge,
subjective norms, perceived behavioral control (i.e. self-efficacy) and attitudes upon intention to
screen for cancer among adult, recreational sport athletes ages 18-49.
Research Question (RQ) 2. Were there differences by demographic factors (i.e. race,
gender and age) in cancer-related risk behaviors, cancer knowledge, subjective norms, perceived
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behavioral control (i.e. self-efficacy) and attitudes among adult recreational sport athletes ages
18-49?
Research Question (RQ) 3. How was the variance in intention to screen for cancer
influenced by cancer-related risk behaviors, cancer knowledge, subjective norms, perceived
behavioral control (i.e. self-efficacy) and attitudes?

Significance
The short-term significance of this study was to provide more information related to
cancer risk related behaviors and screening intention among recreational sport athletes. Findings
from this study may provide insight for tailoring health communication messages that healthy
behaviors performed in isolation are not enough to eliminate risks associated with cancer, a
leading cause of death. Lastly, in the long-term, this study has implications for increasing cancer
prevention earlier in adulthood as a strategy for reducing lifetime cancer risk and early adult
onset cancers.

5

CHAPTER TWO: LITERATURE REVIEW

Cancer as a Leading Cause of Death
According to both the Centers for Disease Control and Prevention (CDC) and the
American Cancer Society, heart disease and cancer are the top two leading causes of mortality in
the U.S., amounting to one out of every four deaths (American Cancer Society, 2018a; Centers
for Disease Control and Prevention, 2017). Except within 22 states, cancer is the second leading
cause of death in the United States (U.S. Department of Health and Human Services); The most
common types of cancer deaths are associated with lung & bronchus (154,000) , colon (50,000),
breast (41,000) and prostate (29,000) (American Cancer Society, 2018a). However, skin cancer
remains the most commonly diagnosed cancer in the United States (Ghayourmanesh, 2013;
Kasparian, 2009; US Department of Health and Human Services, 2014).
Trends predict the probability of developing invasive cancer increases with age
(American Cancer Society, 2018a). From birth to 49, males face a 3.4% chance of developing
cancer while women face a 5.5% chance. Most alarming, however, is this probability doubles
for males between age groups of 50 to 59 (6.1%), 60 to 69 (13.4%) and 70 and older (32.2%).
For women, rates continually increase, from 5.5% among the birth to 49 cohort, 6.1% among the
ages 50 to 59 cohort, 9.9% among the ages 60 to 69 cohort, and 26% among the 70 and older
cohort. Overall, recent data suggests both men and women face a 1 in 3 chance (39.7% and
37.6% respectively) of developing invasive cancer throughout their lifetime.
6

Nonetheless, with regular screening, the early detection of cancer will likely lead to early
treatment and survival from the disease (American Cancer Society, 2018). Cancer screenings, a
form of secondary prevention, are widely recommended by various local, state, and federal
agencies for adults at specific ages and risk profiles. Beginning as early as 21 years of age, adult
women are recommended to screen once every three years for cervical cancer (American Cancer,
2018 #2135;Force, 2018 #2124) Adult men and women at average risk are recommended to
begin routine screening for colorectal cancer (CRC) and breast cancer (women only) at age 50
and lung and prostate cancers (men only) at age 55 (U. S. Preventive Services Task Force, 2018).
Although cancer screening recommendations vary based on the specific type of cancer, the early
detection and treatment of cancer is highly likely to increase survival rates (American Cancer
Society, 2018a; Siegel, Miller, & Jemal, 2018).

Cancer Incidence and Disparities
Incidence rates, as reported by the National Cancer Institute Surveillance, Epidemiology,
and End Results Program (SEER), for the most common causes of cancer deaths among both
men and women, report similar trends in mortality data. During 2011-2015, the incidence rate
for lung and bronchus cancer was reported at 54.6 per 100, 000 men and women per year, with
stark disparities persisting among black men (81.2 per 100,000). For female breast cancer, rates
were 126.0 per 100,000 during 2011-2015 with higher rates among both black (126.9) and white
(128.6) women in comparison to Asian/Pacific Islander (100.6) and American Indian/Alaska
Native (82.6). For prostate cancer, rates were 112.6 per 100,000 during 2011-2015, with black
men reportedly suffering at the highest rate (178.3 per 100,000). Lastly, for both men and
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women, colorectal cancer rates were reported at 39.4 per 100,000, with black men (55.5 per
100,000) and women (41.9) suffering higher rates in comparison to other minority groups.

Cancer Mortality and Disparities
According to Healthy People 2020 (HP2020), overall cancer death rates are reportedly
higher for men (185.4) in comparison to women (134.0), and for black or African Americans
(177.9) in comparison to all other minority groups (2018). Across the top three causes of cancer
deaths, 2016 data reported in HP2020 for lung cancer demonstrated disparate death rates by
gender (men, 46.7%; women, 31.8%), racial/ethnic group (Asian or Pacific Islander, 21.5%;
Black or African American, 40.0%; Hispanic, 16.6%; Non-Hispanic or Latino, 40.5%), and
geographic location (Metropolitan, 36.6%; Non-metropolitan, 47.1%). For female breast cancer,
HP2020 mortality data depicts disparities across racial/ethnic groups (Asian or Pacific Islander,
10.7; American Indian or Alaska Native, 12.1; White, 19.6; Black or African American, 27.3).
Lastly, for CRC, data also depict disparities across gender (male, 16.5; female, 11.9) and
race/ethnicity (Asian or Pacific Islander, 9.3; American Indian or Alaska Native, 9.9; Hispanic or
Latino, 10.9; White, 13.7; Black or African American, 18.6).
Cancer-Related Risk Behaviors
Physical Activity.
Physical Activity is defined as any bodily movement produced by the skeletal muscles
that results in substantial increase in energy expenditure (Courneya & Friedenreich, 2011).
Current recommendations state that adults should engage in at least 150 minutes a week of
moderate to intense physical activity for substantial health benefits (US Department of Health
and Human Services, 2018). Physical activity, associated with many health benefits for children,
8

adolescents, and adults, has the potential to reduce the risk for many adverse health outcomes
including heart disease, diabetes, and various types of cancer (Warburton, 2006). Physical
activity through many domains, including leisure time activity and recreational sports, presents
many physical, social, and psychological benefits for an individual (Trost, 2002; Warburton,
2006). Physical activity has been identified as a major factor for reducing the risk of developing
specific cancers. Engaging in physical activity through sports is one potential strategy for
maintaining a healthy lifestyle and reducing one’s risk for chronic disease, decreasing the risk of
osteoporosis, and decreasing the risk for premature death. Physical activity also provides
individuals an opportunity to engage socially, which could potentially improve quality of life
(Bergland et al., 2016). Nevertheless, despite national physical activity recommendations for
health benefits, promotion of physical activity and awareness of the health benefits remains low
among U.S. adults (Bennett, 2009). According to data published in 2017 from the Behavioral
Risk Factor Surveillance System (BRFSS), only 20.3% of adults reported to participate in
enough aerobic and muscle strengthening exercises to meet guidelines (Centers for Disease
Control and Prevention., 2015). According to data published by the Health Information National
Trends Survey (HINTS), it is estimated that 72.5% of the population report daily physical
activity or exercise of at least moderate intensity (National Cancer Institute, 2018b)
Motivators and barriers to health promoting behaviors are reported throughout the
literature. Research reports feelings of self-efficacy, frequent friends’ social support, perceived
access to LTPA facilities, and positive outcome-expectancy to play key roles in the decisions of
African American women to engage in physical activity (Flórez et al., 2018; Li et al., 2012;
Sharma, Sargent, & Stacy, 2005). Barriers to engaging in the recommended amount of LTPA
included residing in a rural setting and the environmental infrastructure surrounding their place
9

of residence (i.e. no sidewalks, streetlights, access to facilities, etc.) (Wilcox, Castro, King,
Housemann, & Brownson, 2000). For men, barriers to engaging in health promoting behaviors
have been cited as a lack of social support and high pricing of healthful foods (Calvert & IsaacSavage, 2013).
Despite the known health benefits of physical activity, fewer than 1 in 5 Americans older
than age 15 participate in sport or exercise on average (US Bureau of Labor Statistics).
According to 2001 and 2005 data from the BRFSS, both non-Hispanic white men and women
demonstrated the highest prevalence of regular physical activity among all races (52.3% and
49.6% respectively). Non-Hispanic black men (45.3%), Hispanic men (41.9%), Hispanic
women (40.5%), and non-Hispanic black women (36.1%) demonstrated the lowest rates of
regular physical activity (2007). According to the CDC, adults with more education and whose
family income is above the poverty level were also more likely to meet physical activity
guidelines than adults with lower reported education and income at or near the poverty level
("Facts about Physical Activity | Physical Activity | CDC," 2018).
Nutrition.
Nutrition also plays a critical role in cancer prevention and reduction of cancer recurrence
(Go, Wong, & Butrum, 2001). According to 2017 BRFSS data 63.2% of adults reported to
consume fruit one or more times per day and 81.9% of adults reported to consume vegetables
more or more times per day (Centers for Disease Control and Prevention, 2015).
According to previous research, high-fat diets have been associated with increased rates
of death from breast, prostate, and colon cancers (Richer, 2014). Research has also linked higher
rates of cancer with low-fiber diets; with the consumption of highly salted, preserved, or smoked
meats; and foods cooked at high temperatures (i.e. fried, broiled and grilled) (Kushi, 2012).
10

Kushi et al. has reported that “one-third of the more than 572,000 cancer deaths that occur in the
United States each year can be attributed to diet and physical activity habits” (p.30). Poor
dietary choices and physical inactivity are also linked to worse health outcomes among African
American populations (Djousse et al. 2015; Benjamin et al. 2017; Brewer et al. 2017a;
Carnethon et al. 2017; Brown et al. 2018). Efforts led by the ACS are now drawing attention to
the need to identify the community context through which much of our daily nutrition and
physical activity may occur (Kushi, 2012).
Sun Exposure.
Increased sun exposure is attributed to the most commonly diagnosed cancer in the
United States, skin cancer (Ghayourmanesh, 2013; US Department of Health and Human
Services, 2014). It is also important to note that genetic factors, such as having a family and/or
personal history of skin cancer, being fair-skinned, or having an inherited condition such as
xeroderma pigmentosum, places individuals at-risk for developing skin cancer (U.S. Department
of Health and Human Services, 2014). However, environmental exposures, including prolonged
ultraviolet (UV) radiation and indoor tanning are modifiable behaviors that are associated with
skin cancer (Ringborg, 2007).
Recommendations for reducing the cancer risk associated with sun exposures includes
frequent use of use of sun protection. According to data from HINTS, however, only 28.6% of
adults report to “Always” or “Often” wear sunscreen when outside for more than one hour on a
warm, sunny day (National Cancer Institute, 2018c).
Smoking and Alcohol Use.
Research reports that almost half (48.5%) of deaths from 12 cancers has been associated
with cigarette smoking (American Cancer Society, 2018b; Sasco, 2004). Smoking is most
11

common among women ages 20-24 and men ages 20-49 (Austoker, 1994). Furthermore, it is
estimated that every other smoker will die from cancer-related tobacco use. Although marijuana
is the most commonly used illegal drug, the association between cancer risk and marijuana use is
inconclusive in epidemiologic studies (Hashibe et al., 2005). Data from HINTS estimate 42.7%
of adults to be current smokers and 21.4% to be current users of e-cigarettes (National Cancer
Institute, 2018c). Crude estimates from the 2018 BRFSS estimate 16.5% of adults to be current
cigarette smokers and 4.1% of the population to currently use chewing tobacco, snuff or snus
(Centers for Disease Control and Prevention, 2015).
Alcohol use has been associated with an increased risk for developing cancers of the
mouth, throat, voice box, esophagus, liver, colon and rectum, and breast (American Cancer,
2018). In order to reduce your risk, the ACS recommends men consume no more than 2 drinks
per day and women no more than one. BRFSS estimates that 53.5% of adults have had at least
one drink of alcohol within the past 30 days (Centers for Disease Control and Prevention, 2015)
Crude estimates for binge drinking, defined as 4 or more drinks on any one occasion for women
or 5 or more drinks on any one occasion for women, were 16.2%.
Routine Doctor Visits.
Research consistently demonstrates the critical importance of routine screening for cancer
mortality reduction (Han, Moser, & Klein, 2007). Additionally, regular (annual) health exams
are highly recommended for adults, prior to cancer screening ages, to increase doctor-patient
communication and awareness of age eligible screenings. Data from the 2018 BRFSS report that
88.0% of the population has visited a doctor for a routine checkup within the past 2 years
(Centers for Disease Control and Prevention, 2015). Similarly, the HINTS estimates 82.1% of
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the adult population to have visited the doctor or a routine checkup within the past 2 years
(National Cancer Institute, 2018c).
Cancer Screening.
As early as 1996, the United States Preventive Services Task Force (USPSTF),
comprised of volunteer experts across disease prevention and evidence-based medicine, have
worked to review and publish cancer screening recommendations annually (U. S. Preventive
Services Task Force, 2018). Screening recommendations cover the population (i.e. age and risk
status) and suggest modality options (i.e. low-dose computed tomography for Lung cancer
screening). Recommendations are supported by effectiveness of preventive care services and
take into consideration both the benefits and harms of the screening service.
Although the age of recommended screening for average risk individuals for many
cancers is 50 or above, the USPSTF does recommend cervical cancer screening to begin in
women ages 21-65 through cytology every three years or a combination of cytology and human
papillomavirus (HPV) for women ages 30-65 every 5 years (US Preventive Services Task Force,
2016a). Nonetheless, despite skin cancer being the most common cancer in the United States,
the evidence supporting a recommendation for visual skin examinations by a clinician to screen
for skin cancer among asymptomatic adults is insufficient (US Preventive Services Task Force,
2016b).
The lifetime risk of developing any type of cancer is now one in three. Cancer now
challenges heart disease as the leading cause of death in the United States (Centers for Disease
Control and Prevention, 2017). Along with routine screening, public health professionals also
recommend avoiding many lifestyle-related cancer risk factors including tobacco use, poor diet,
and sun exposure (Ramírez, 2013). Although less recognized by the general public, physical
13

activity has been identified as a protective factor and associated with a significantly decreased
risk of some cancers (i.e. breast, colon and endometrial) (American Cancer Society, 2017).
Nonetheless, given this knowledge of physical activity serving as a protective factor for some
types of cancer, gaps remain in understanding cancer screening intention and participation in
cancer-related risk behaviors among physically active adults. This study aims to fill this gap
through exploring these variables among adults, ages 18-49, who engage in physical activity
through participation in recreational sports.

Recreational Sports
Recreational sports provide one of many opportunities for individuals to engage in leisure
time physical activity (LTPA), defined as “primarily exercise or sports related activities.”
Recreational Sports, defined as competitive physical games, such as basketball or baseball, that
are played for fun as opposed to professionally ("Recreational sports,"). Participation in
recreational sports has demonstrated the potential to serve as both a protective mechanism
against obesity, chronic disease, and all-cause mortality.
However, recreational sport athletes may also face an increased socio-environmental risk
for engaging in recreational drugs and alcohol use (Booth, Roberts, & Laye, 2012; Durstine,
Gordon, Wang, & Luo, 2013; Matthew; Moore et al., 2016; Reardon & Creado, 2014; Steindorf,
2013). Although research assessing recreational drug and alcohol use among recreational adult
athletes is limited, research does suggest a connection between recreational drug and alcohol use
among college and professional athletes (Ford, 2007; Leichliter, Meilman, Presley, & Cashin,
1998) (Dunn, Thomas, Swift, & Burns, 2011). Furthermore, research suggests an increase in
nicotine and tobacco usage among athletes in team sports (Mündel, 2017). Given the social
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nature of recreational sports activities, it is therefore likely that participants may be encouraged
to engage in unhealthy behaviors including alcohol or tobacco use. Nonetheless, with research
that supports reduced physical activity with aging, younger, physically active populations present
an ideal opportunity to intervene and educate regarding the adverse health benefits associated
with certain behaviors.
Given the high visibility of athletes in American culture, in particular male athletes,
recreational sport organizations offer a new setting or channel to draw awareness to health issues
among an influential group of adults (Biskup & Pfister, 1999). Furthermore, utilizing
recreational sport related leagues and organizations to promote healthy behaviors and chronic
disease prevention provide an opportunity to build upon positive health behaviors and partner
with community organizations outside of churches and clinics.
However, participation in sports does not exempt a person from the negative effects of
adverse health behaviors such as unhealthy eating, tobacco use, alcohol and drug abuse,
increased sun exposure, or irregular visits to the doctor. Furthermore, without medical and antidoping boards and policies to govern recreational sport athletes, it is possible this population
may be more likely to engage in adverse health behaviors (Matthew, 2017; Reardon & Creado,
2014). Nonetheless, limited research exists that has explored participation in protective related
behaviors of adults who engage in recreational sports, particularly as it relates to cancer
prevention. Therefore, this study was designed to help fill this gap in knowledge by assessing
cancer risk related behaviors among adults who engaged in recreational sports.
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Theory of Planned Behavior
According to the Theory of Reasoned Action (TRA) and Theory of Planned Behavior
(TPB), intention is the most important and proximal determinant of behavioral action (Cooke &
French, 2008; Glanz, 2008; Kiviniemi, Bennett, Zaiter, & Marshall, 2011). However distal
predictors, first established within TRA, of behavioral action have included the constructs of
attitude and subjective norms. Furthermore, understanding that health behaviors could either be
deliberate or involuntary, Ajzen and colleagues later included an additional construct, perceived
behavior control, to establish the more widely used TPB. Although both TRA and TPB have
been utilized separately throughout research, TPB has demonstrated higher amounts of variance
when predicting cancer screening intention leading to the utilization of cancer screening (Ajzen,
1991; Kiviniemi et al., 2011).
Attitudes.
Attitudes or behavioral beliefs toward outcomes of cancer and performing screening have
been widely explored throughout the literature (Glanz, 2008). Studies assessing attitudes have
explored a number of factors related to cancer screening including general perceptions and the
conventionality of screening mechanisms (i.e. an at home test vs. invasive direct visualization
procedure), the preparation required for the procedure, the necessity of the test when
demonstrating or not demonstrating symptoms, and fear and embarrassment associated with the
procedure (Almadi et al., 2015; Le et al., 2014; Ling, Moskowitz, Wachs, Pearson, & Schroy,
2001; Taskila et al., 2009).
At the patient level, studies have indeed identified a positive attitude to be associated
with participation in screening and intention to be screened (van Dam et al., 2013). However,
beliefs about cancer, specifically fatalistic beliefs and perceptions of low risk for cancer, detract
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patients from prioritizing screening (James, Daley, & Greiner, 2011; Lasser, Ayanian, Fletcher,
& Good, 2008; Otiniano et al., 2013). Mistrust of physicians and perceptions of unrealistic
expectations for screening compliance were also reported as patient level barriers related to
patient attitudes towards cancer screening and related quality of care (Perkins, Nicholls, Shaw,
Liu, & Molokhia, 2013). Nonetheless, the constant assessment of patient attitudes towards
cancer screening remains very important for strategic initiatives that desire to increase screening
compliance (i.e. 80% colorectal cancer screening rates by 2018).
Cancer screening disparities persist, and rates of screening remain low for certain
populations including immigrants, racial/ethnic minorities, and hard-to-reach populations.
However, cancer screening modalities are numerous and include both physician-administered
and patient-administered options. Therefore, patient attitudes regarding screening preference are
also critical to understand for screening promotion. One study reported patient preference to be a
significant predictor of cancer screening (Abola et al., 2015). Specifically, among both
Caucasian and African American patients, this study found at-home testing (i.e. sDNA) to be
both easy and comfortable for utilization. However, a 2016 research study exploring screening
preferences among an insured minority population found preference for at-home testing, but
lower rates of utilization when compared to a group undergoing colonoscopy (Wolf et al., 2016).
These reports suggest that while patients prefer physician recommendations for an at-home test,
there is a need for follow-up and provider support to ensure compliance. Provider follow-up, to
calm fears and reservations in screening completion, may be a motivating factor even for patients
utilizing cancer screening methods at-home.
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Normative Beliefs.
Norms, including social and cultural, regarding cancer screening are also important to
understand given higher morbidity, mortality, and lower cancer screening rates among minority
populations. Ajzen and colleagues defined normative beliefs as the motivation to comply, by an
individual, based on the approval or disapproval of performing a behavior (i.e. cancer screening)
by important others (Glanz, 2008). Therefore, researchers have explored normative beliefs by
focusing upon a range of expressions, including both cultural and social, across various
racial/ethnic groups and genders.
Culture is defined as the “shared beliefs, values, traditions, and behavior patterns of a
particular group” (Deshpande, Thompson, Vaughn, & Kreuter, 2009). Deshpande et al. have also
defined social concepts to include “economic and social resources and access to, attitudes
toward, and interaction with major social institutions, including political, financial, health, and
welfare” (2009, p. 2). These socio-cultural concepts have been thoroughly explored in relation to
perceived barriers (i.e. medical mistrust and perceived racial discrimination (Purnell et al., 2010)
and perceived benefits (i.e. religiosity in African American women, familialism or social support
and racial pride) to cancer screening utilization (Hennelly, Sly, Villagra, & Jandorf, 2015;
Jandorf et al., 2013; Jimenez, Xie, Goldsteen, & Chalas, 2011; Le et al., 2014; Pesquera, Yoder,
& Lynk, 2008; Thompson, Bugbee, Meriac, & Harris, 2013).
Gender based sociocultural differences have also been explored (Brittain, LovelandCherry, Northouse, Caldwell, & Taylor, 2012; Brittain & Murphy, 2015; Brittain, Taylor,
Loveland-Cherry, Northouse, & Caldwell, 2012; Hsiao-Lan et al., 2014; Manne et al., 2012;
Mbah et al., 2015; Rivers, August, Sehovic, Lee Green, & Quinn, 2013). Regarding faith based
practices, women are more likely than men to rely upon their faith to relieve anxiety and fear
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prior to participating in cancer screening (Jernigan, Trauth, Neal-Ferguson, & Cartier-Ulrich,
2001). Both genders demonstrated significant perceptions of family and social support, but men
were more likely to associate family support and decision making as a facilitator to participating
in cancer screening (Brittain, Loveland-Cherry, et al., 2012). Nonetheless, given the
perpetuation of cancer and screening disparities based on race/ethnicity, gender, and
socioeconomic status, sociocultural concerns impeding screening utilization remain an area to be
further explored for influencing behavior change.
Perceived Behavioral Control (PBC).
Within the TPB, Ajzen theorized that “a person’s perception of the ease or difficulty of
behavioral performance will affect his behavioral intention” (Glanz, 2008). Nonetheless,
previous research exploring perceived barriers and benefits has supported the influence of this
construct upon predicting behavior and behavioral intention, specifically as it relates to
predicting participation in cancer screening among an average risk population (McEvoy De
Vellis, Blalock, & Sandler, 1990).
Other studies exploring the construct of PBC have identified specific facilitators and
barriers to cancer screening. Facilitators leading to the uptake of cancer screening found in the
literature include knowledge of cancer and cancer screening, being older, being married, being
male, being white, having a non-Hispanic ethnicity, having a history of smoking, being more
educated, having health insurance and receiving a physician recommendation. Other facilitators
of cancer screening include having comorbid conditions, having a family history of cancer,
having a usual source of care, having a physician recommendation, utilizing other preventive
health services, perceiving oneself to be at a higher risk for cancer, screening as part of an on-site
examination and having a positive attitude towards screening (Beydoun & Beydoun, 2008;
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Blumenthal, Smith, Majett, & Alema-Mensah, 2010; Brittain, Christy, & Rawl, 2016; Golder et
al., 2007). In contrast to the listed facilitators, barriers to cancer screening utilization also
include being from a lower SES group, financial burden, not having a physician
recommendation, having less knowledge about cancer screening, fatalistic beliefs, and negative
attitudes about cancer screening (Ayanian et al., 2005; Berkowitz, Hawkins, Peipins, White, &
Nadel, 2008; Bromley, May, Federer, Spiegel, & van Oijen, 2015; Lasser et al., 2008; Morgan,
Fogel, Tyler, & Jones, 2010; Robinson et al., 2011).

Conceptual Framework
Theory of Planned Behavior. According to the Theory of Reasoned Action (Sasco)
(TRA) and Theory of Planned Behavior (TPB), intention is the most important and proximal
determinant of behavioral action (Cooke & French, 2008; Glanz, 2008; K. Glanz, Rimer, B. K.,
& Viswanath, K., 2008; Kiviniemi et al., 2011). Therefore, this study was guided by the TPB for
understanding cancer-related risk behaviors and screening intention.
The design of this study was to highlight the influence of the social context through
which individuals engage in cancer-related risk behaviors and their intention for cancer
screenings. It may be assumed that physically active individuals lead healthier lifestyles and are
more attuned to their long-term health needs. However, recreational sport athletes may face risks
for adverse cancer outcomes through increased sun exposure, intake of unhealthy diets, and
recreational tobacco and alcohol use. Recreational sports provide an alternate venue for
recruiting less understood segments of the population who may not prioritize long-term chronic
disease prevention and discreetly face increased risks for adverse health outcomes. Therefore,
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the following conceptual framework (Figure 1) was developed to better understand cancer
related behaviors within the social context of an otherwise “unworried” and “well” population.

Figure 1. Conceptual Framework
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CHAPTER THREE: METHODS

Study Design
This study was reviewed by the University of South Florida Institutional Review Board
and classified for exemption from the federal regulations as outlined by 45CFR46.101(b). This
study was designed to utilize a cross-sectional web-based survey administered using Qualtrics
services. Questions on the survey assessed cancer knowledge, cancer-related risk behaviors,
attitudes, perceived behavioral control, subjective norms and intention to screen for cancers. The
dependent variable of interest for this study was intention to screen for various types of cancers.
Sample Population
The population of this study included adult recreational sport athletes ages 18-49.
Recreational athletes, for this study, were defined as persons who voluntarily engaged in
competitive physical games such as basketball or baseball for fun as opposed to professionally,
at least once per month.
This study included the following eligibility criteria:
•

18-49 years of age;

•

Participated in at least one recreational sporting event per month;

•

Self-identify as male or female; and

•

Never been diagnosed with cancer.

22

Sample Size and Power Calculations
Sample size calculations were computed using G*Power 3.1.9.2 software. Since
multiple regression analyses were the selected method for this study, the sample size was
calculated utilizing specific input parameters. Power calculations include 1-β, where β is the
probability of committing a type II error. Conventional power levels are often set at 80%. This
allows for a 95% chance that the observed values are statistically significantly different from the
null hypothesis ("Sample size and power calculations," 2006). Estimates were based on
achieving a medium effect size (f2 = 0.15), 80% power (β = .20), a 95% confidence level and
0.05 confidence interval (α = .05). The number of predictors was estimated at 20. Based on
these input parameters, it was determined that a minimum sample of n = 157 was needed (Faul,
et al., 2009). Based on post-hoc analyses with an achieved sample size of n = 712 participants, it
was determined that the 80% power estimate was exceeded.
Recruitment
For this study, partnerships with several organizations that hosted recreational sporting
events were leveraged in order to assist with the first phase of recruitment. These partner
organizations included the University of South Florida (USF), for its campus recreation and
intramural sporting departments, Tampa Bay Softball/Team Building Sports (TBS), Incorporated
that hosted recreational sporting events in the Tampa Bay area and the Black Softball Circuit
(BSC) that hosted recreational softball tournaments across the Eastern United States.
On social media, groups with high user engagement were contacted for permission to
distribute the flyer. Specific groups that provided a platform for athletes and general sport
enthusiasts included “Unique Sports Entertainment,” “Monsta Militia” and “ASP Nation/Spiderz
Softball.” Combined, those three groups held memberships totaling more than 30,000 adults—
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important to note, membership was not mutually exclusive. Other Facebook groups with high
user engagement were also contacted for permission to distribute the flyer (i.e.
“PhinisheD/FinishED,” “Black Ladies in Public Health,” etc.)
Other groups/organizations contacted for dissemination of the recruitment flyer included
Historically Black Colleges and Universities (i.e. Bethune Cookman, Tennessee State University,
Florida Agricultural and Mechanical University), non-sport related USF listservs and GroupMe
social chats. The principal investigator also distributed the recruitment flyer through her own
personal Facebook and Instagram pages. Overall, it was estimated that reach through all
mediums exceeded more than 90,000 potential survey participants.
From December 17, 2018 through February 29, 2019, a non-probability sample was
recruited (n = 397). It is estimated that at least 300 participants were recruited through original
and shared postings on social media sites and email requests. Additional participants were
actively recruited in-person through dissemination of flyers at two popular Florida-based events
that kick-off the slow-pitch softball season for the BSC and Tampa Bay community (n < 100).
Upon assessing the racial and gender demographics of those who completed the survey
between December 2018 and February 2019 and consulting with committee members, it was
decided by the principal investigator that increasing diversity and gender representation were
important. Through the initial phase of recruitment, participation from n = 130 white women, n
= 76 white men, n = 80 black women, n = 48 black men and n = 63 men and women who
identified as some other racial/ethnic group was reported. Thus, the decision was made to
continue recruitment efforts.
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Upon notice of award for funding in March 2019 from the USF College of Public Health
Student Resource Scholarship and Cancer Epidemiology Education in Special Populations
grants, $10 e-gift cards were offered for participants moving into. To ensure diversity, selection
criteria included race/ethnicity. To receive the incentive, participants submitted their name and
email address for distribution of the e-gift cards at the end through a separate survey detached
from the data.
However, during active monitoring of the data, the survey was closed due to fraudulent
activity. Within less than 24 hours of open-access, over 200 survey responses came in.
Suspicions were heightened by expedient survey completion times ranging from zero to 598
seconds—using the mean as a cutoff—for n = 193 of the surveys completed. Suspicions were
also heightened upon review of email addresses and noticing many with a random sequence of
letters and/or numbers that did not create legible words. Finally, the high request of Amazon egift cards, as opposed to the Wal-Mart or Target e-gift card option, also raised suspicions that the
survey had been hacked by professionals looking to take advantage of the incentive. After
consulting with other researchers who experienced spam in their online surveys also made
accessible through Facebook, the principal investigator decided to terminate recruitment and
incentive distribution in March 2019. It was decided to exclude all data from the March 2019
recruitment phase from analyses.
To increase the diversity of the sample, a partnership with Qualtrics was developed.
Utilizing this service, additional participants were recruited based on specific racial/ethnic
criteria (quota sampling) in April 2019 (n = 315). The addition of the Qualtrics panel increased
the sample by n = 116 black men, n = 89 black women, and n = 84 white men and n = 26 white
women.
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Before combining data from the initial phase of recruitment (n = 397) with the final phase
of recruitment (n = 315) sample statistics including means for age and scores for intention to
screen for cancers along with education level were reviewed to ensure general consistency. Data
were combined for analyses. Statistics by recruitment efforts are reported in Tables 1 and 2.
Table 1 Demographic Characteristics of Phase I Participants (N = 397)
Variable
Age (Median = 32.00)
Intention to Screen for Cancers (Median = 8.00)
Gender
Female
Male
Race
Black or African American
White
Other
Education

Less than high school
High School Graduate
Some college
2-year degree
4-year degree
Professional/Graduate degree
Doctorate

N

%

244
153

61.5%
38.5%

128
206
63

32.2%
51.9%
15.9%

0
41
98
45
118
83
12

0%
10.3%
24.7%
11.3%
29.7%
20.9%
3.0%
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Table 2 Demographic Characteristics of Phase II Participants (N = 315)
Variable
Age (Median = 30.00)
Intention to Screen for Cancers (Median = 7.00)
Gender
Female
Male
Race
Black or African American
White
Other
Education

Less than high school
High School Graduate
Some college
2-year degree
4-year degree
Professional/Graduate degree
Doctorate

N

%

115
200

36.5%
63.5%

205
110
0

65.1%
34.9%
0%

11
86
87
34
73
21
3

3.5%
27.3%
27.6%
10.8%
23.2%
6.7%
1.0%

Also, to note, the principal investigator of this study maintained active involvement with
the primary partner organizations (i.e. USF, TBS and BSC), both prior to and after completing
data collection, in order to follow-through with data dissemination.
Data Collection
The cross-sectional web-based survey was administered through the Qualtrics platform.
Participants were able to complete the online survey using any electronic device by entering the
web address directly or clicking on a link. Surveys were anonymous and participants were
prevented from taking the survey more than once. Surveys inactive for more than one week
were terminated and submitted for partial responses. Upon completion of the survey,
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participants were directed to the American Cancer Society’s website
(https://www.cancer.org/healthy/find-cancer-early/cancer-screening-guidelines/screeningrecommendations-by-age.html) for information regarding cancer screening guidelines by age.
Instrumentation
The online survey instrument was developed using the Qualtrics website. There was a
total of 84 items. Qualtrics estimated the survey to take 19 minutes to complete. The median
completion time recorded was 602 seconds (~10 minutes). Prior to beginning the survey,
participants reviewed consent information within the first page of the survey. The survey was
then comprised of nine specific domains including questions on: 1) eligibility; 2) cancer
screening behavior; 3) intention to screen; 4) lifestyle behaviors; 5) knowledge of cancer-related
risk behaviors; 6) attitudes toward cancer; 7) subjective norms; 8) perceived behavioral control
(i.e. self-efficacy); and 9) demographics. Although omitted from the survey administered in the
first phase of recruitment, the survey in the second phase included two “red herring” questions.
These questions were inserted as a method of quality control. One was inserted 25% of the way
through and the other was inserted 75% of the way, to ensure participants were not mindlessly
responding. The final survey is included in the appendix A.
Measures. Information regarding measures of this study are included in Table 3. Survey
items were adopted from national surveys including Behavioral Risk Factor Surveillance System
survey (BRFSS), adapted from items previously published in the literature and original to this
study. Reliability and validity testing of items from the BRFSS have been published elsewhere
(Pierannunzi, Hu, & Balluz, 2013).
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Table 3 Measures
Demographic
Variables
Age
Gender

Race

Variable type
Continuous
CategoricalDichotomous

CategoricalDichotomous

Analysis Plan

Item and Measurement

Recoded

What is your age?
What is your gender?

0-Female
1-Male
RaceCatBW
Recoded

Q74

Response options: “White”, “Black
or African American”, “American
Indian or Alaska Native”, “Asian”,
“Native Hawaiian or Pacific
Islander” or “Other”.
Are you Hispanic or Latino?

0-No
1-Yes
MaritalStatus

Response options: Yes/No
What is your marital status?

0-White
1-Black
Ethnicity

Marital Status

Healthcare
Coverage
Having a
Healthcare
Provider

CategoricalDichotomous
CategoricalDummy coded

CategoricalDichotomous
CategoricalDichotomous

Response options: “Female,” “Male”,
“Transgender male to female”,
“Transgender female to male”,
“Other” or “Prefer not to say
“How do you identify?”

Recoded
0-Married
1-Single
2-Other
Insurance

Response options: “Married”,
“Widowed”, “Divorced”,
“Separated” or “Never married”
Do you have healthcare coverage?

0-No
1-Yes
Provider

Response options: Yes/No
Do you have a healthcare provider?

0-No
1-Yes

Response options: Yes/No
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Table 3 Cont’d
Education Level

Income Level

Ordinal
approximation
of a
continuous
variable

Ordinal
approximation
of a
continuous
variable

EducationLeve
l
Recoded
1- Less than
High School
2- High School
3- Some
College
4-two-year
degree
5-four-year
degree
6Professional,
Graduate
degree or
Doctorate
IncomeLevel

What is the highest grade or level of
schooling you have completed?

Response options: “Less than High
School”, “High School”, “Some
College”, “2-year degree”, “4-year
degree”, “Professional or Graduate
degree” or “Doctorate”

What is your income level?

Recoded
1-Less than
$10,000
2-$10-19,999
3-$20-29, 999
4-$30-39,999
5-$40-49,999
6-$50-59,999
7-$60-69,999
8-$70-79,999
9- $80-89,999
10-$90-99,999
11-$100,000$149,999
12- More than
$150,000

Response options included: Less
than $10,000; $10-19,999, $20-29,
999; $30-39,999; $40-49,999; $5059,999; $60-69,999; $70-79,999;
$80-89,999; $90-99,999; $100,000$149,999; More than $150,000 or
“Prefer not to say”.
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Table 3 Cont’d
Employment status CategoricalDummy coded

EmploymentC
at
Recoded

Family History

CategoricalDichotomous

0- Full time
1- Part-time
2- Other
FamilyHistory
Recoded
(Q10_1,
Q10_2, Q10_3
Q10_4, Q10_5
Q10_6) into
dichotomous
variable

“What is your employment status?
Response options included: “Fulltime”, “Part-time”, “Unemployed and
looking for work”, “Unemployed and
not looking for work”, “Retired”,
“Student”, “Disabled” or “Other”.
Has anyone in your family ever had
cancer?
Response options: Yes/No

0-No
1-Yes

Independent Variables
Demographic variables
Demographic variables of interest to address RQ 2 included age, gender and race. Age
was collected through text entry as a continuous variable. Gender was collected in response to
asking participants “What is your gender” and allowing selection of “Female,” “Male”,
“Transgender male to female”, “Transgender female to male”, “Other” or “Prefer not to say”.
Participants selecting “Other” or “Prefer not to say” were terminated from the survey. For
analyses, a categorical variable named “Gender” was created by condensing all other participants
as “Male”, valued at 1 or “Female” valued at 0 (referent group). To capture Race, participants
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were asked “How do you identify?” Response options were “White”, “Black or African
American”, “American Indian or Alaska Native”, “Asian”, “Native Hawaiian or Pacific Islander”
or “Other”. A categorical variable called “RaceCatBW” was created to include participants who
identified as either “white” or “black.” A dichotomous variable was created for categorizing
participants who identified racially as “white” and “black” for the multiple linear regression
analyses, where “black” was assigned a value of 0 and “white” valued at 1 (the referent group).
Additional demographic variables of interest included marital status, educational level,
income level, employment status, insurance status, and healthcare provider status. Marital status
was assessed by asking “What is your marital status?” Response options included “Married”,
“Widowed”, “Divorced”, “Separated” or “Never married”. For regression analyses, a new
variable for marital status was created to include categories for “Married”, assigned a value of 0
(referent group), “Single”, assigned a value of 1 and “Other”, assigned a value of 2. Education
level was assessed by asking participants the following “What is your highest level of education
completed?” Response options of seven ordinal categories included “Less than High School”,
“High School”, “Some College”, “2-year degree”, “4-year degree”, “Professional or Graduate
degree” or “Doctorate”. Based on previous research supporting statistical analyses assessing
ordinal variables with five or more categories as continuous, response options were treated as an
ordinal approximation of a continuous variable (Johnson, 1983; Norman, 2010; Sullivan, 2013;
Zumbo, 1993). Income level was assessed by asking participants “What is your income level?”
Response options included: Less than $10,000; $10-19,999, $20-29, 999; $30-39,999; $4049,999; $50-59,999; $60-69,999; $70-79,999; $80-89,999; $90-99,999; $100,000-$149,999;
More than $150,000 or “Prefer not to say”. After coding response options of “prefer not to say”
as missing data, response options were treated as an ordinal approximation of a continuous
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variable. Employment status was assessed by asking participants, “What is your employment
status? Response choices included “Full-time”, “Part-time”, “Unemployed and looking for
work”, “Unemployed and not looking for work”, “Retired”, “Student”, “Disabled” or “Other”.
For regression analyses, a new variable called Employment Categories was created and “Fulltime” employment was assigned a value of 0 (referent group), “Part-time” employment was
assigned a value of 1 and all “Other” response options were assigned a value of 2. To assess for
insurance and having a healthcare provider, participants were asked “Do you have healthcare
coverage?” and “Do you have a healthcare provider?”. These items were dichotomous with
response options of “Yes” or “No”.
Cancer-related risk behaviors
A total of 11 cancer-related risk variables were assessed using items adopted from the
2018 administration of the Behavioral Risk Factor Surveillance System (BRFSS) questionnaire
or previously published items (Molero, Bakshi, & Gripenberg, 2017). The items adopted from
the BRFSS assessed fruit and vegetable consumption, physical activity, cigarette smoking, ecigarette and “vape” use, chewing tobacco, snuff or snus use, alcohol use, sun protection and
routine doctor visits. Items assessing illicit drug use or prescription drug use without a doctor’s
order and anabolic/androgenic substance use without a doctor’s order (i.e. Doping) were
adopted from a previously published study.
Fruit consumption was assessed by asking participants, “About how many cups of fruit
(including 100% pure fruit juice) do you eat or drink each day? (1 c fruit = one small apple, 1 c
or 8 oz 100% fruit juice). Response options were “None”, “1/2 cup or less”, “½ cup to 1 cup”,
“1 to 2 cups”, “2 to 3 cups”, “3 to 4 cups” or “4 or more cups”. Since the United States
Department of Agriculture (USDA) recommendation for adult fruit consumption is to consume
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at least 1.5 cups per day, a dichotomous variable named “Fruit level” was created to capture
participant consumption based on meeting the guidelines. For participants who reported
consumption of at least “1 to 2 cups” were assigned a value of 1 and labeled as “Yes”. All other
participants were assigned a value of 0 and labeled as “No” (referent group).
Vegetable consumption was assessed by asking participants, “About how many cups of
vegetables (including 100% vegetable juice) do you eat or drink each day? (1 c vegetables = 1 c
cooked leafy greens, 1 c cooked bean)? Response options were “None”, “1/2 cup or less”, “½
cup to 1 cup”, “1 to 2 cups”, “2 to 3 cups”, “3 to 4 cups” or “4 or more cups”. Since the USDA
recommendation for adult vegetable consumption is to consume at least two cups per day, a
dichotomous variable named “Vegetable level” was created to capture participant consumption
based on meeting the guidelines. For participants who reported consumption of at least “2 to 3
cups” were assigned a value of 1 and labeled as “Yes”. All other participants were assigned a
value of 0 and labeled as “No” (referent group).
Physical activity was assessed by asking participants the following “In a typical week,
how many days do you do any physical activity or exercise of at least moderate intensity, such as
brisk walking, bicycling at a regular pace, swimming at a regular pace, and heavy gardening?”
Response options were “None”, “1 day per week”, “2 days per week”, “3 days per week”, “4
days per week”, “5 days per week”, “6 days per week”, “7 days per week” or “Don’t know”. A
continuous variable for “Days of Physical Activity” was created by assigning a value from 0 to 7
that corresponded with each reported number of physically active days.
Smoking and tobacco use were assessed based on three distinct practices, cigarette use,
e-cigarette or “vaping” and chewing, snuff or snus use. Participants were asked each of the
following: “Do you now smoke cigarettes?” “Do you now use e-cigarettes or other electronic
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“vaping” products?” and “Do you currently use chewing tobacco, snuff, or snus?” Response
options were the same for each question and included “Every day”, “Somedays” or “Not at all”.
For analyses, a dichotomous variable was created for each practice. Participants were
categorized as “Users” and assigned a value of 1 or “Non users” and assigned a value of 0
(referent group).
Past 30-day alcohol consumption was assessed as a continuous variable by asking
“During the past 30 days, how many days did you have at least one drink of any alcoholic
beverage such as beer, wine, a malt beverage or liquor?” Participants were able to select a
number using a sliding scale that went from 0 to 30. Binge drinking was assessed based on
gender by asking men and women separate questions. Men were asked, “Considering all types
of alcoholic beverages, how many times during the past 30 days did you have 5 or more drinks
on an occasion? Women were asked, “Considering all types of alcoholic beverages, how many
times during the past 30 days did you have 4 or more drinks on an occasion?” Each gender could
select a number using a scale that was set from 0 to 30. Binge drinking based on gender was
assessed as a continuous variable.
Use of sun protection was assessed by asking participant’s “When you go outside for
more than 1 hour on a warm, sunny day, how often do you wear sunscreen?” Response options
were “Always”, “Often”, “Sometimes”, “Rarely”, “Never”, “Don’t stay outside for more than
one hour on warm sunny days”, or “Don’t go outside at all on warm sunny days”. A
dichotomous variable for use of sun protection was created by grouping responses of “Always”
and “Often” as “Yes” and assigned a value of 1. All other response options were categorized as
“No” and assigned a value of 0 (referent category).
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Routine doctor visits were assessed by asking participants “About how long has it been
since you last visited a doctor for a routine checkup?” Response options were “Within the past
year”, “Within the past 2 years (1 year but less than 2 years ago)”, “Within the past 5 years (2
years but less than 5 years ago)”, “5 or more years ago”, “Don’t know/Not sure” or “Never”.
Based on recommendations for routine doctor visits at least every three years, a dichotomous
variable for routine doctor visits was created by grouping responses of “Within the past year” or
“Within the past 2 years (1 year but less than 2 years ago)” as “Regular” and assigning a value of
1. All other responses were coded as “Irregular” and assigned a value of 0 (referent group).
Items for illicit drug use or prescription drug use without a doctor’s order and
Anabolic/Androgenic substance use without a doctor’s order were adopted from a previously
published study (Molero et al., 2017). Items were assessed as a dichotomous categorical variable
with a “Yes” or “No” response option. Participants were asked “Have you ever used any illicit
drugs or prescription drugs without a doctor’s order?” and “Have you ever used any
anabolic/androgenic substances, growth hormones or other doping substances without a doctor’s
order?”
Psychological Variables
Items on the survey assessing Knowledge of Cancer-Related Risk Behaviors were
adapted from a previously published study (Merten et al., 2017). Each of the 12 items are listed
in Table 4. Items were found to be highly reliable (α = .801). Knowledge questions assessed the
association of certain risk factors (i.e. smoking, obesity, alcohol consumption, etc.) with cancer.
For example, participants were asked “Do you think that smoking can increase a person’s chance
of developing cancer?” Response options for each of the knowledge questions included “Yes it
could”, “No it couldn’t” and “Don't know/not sure”. All items were recoded so that the correct
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response of “Yes it could” was assigned a value of 1. All other response options were coded as
“No” and assigned a value of 0. A higher score corresponded with higher knowledge. The
proportion of participants who answered each question correctly was also reported in Table 4. A
mean scale score for Knowledge was computed for regression analyses.

Table 4 Knowledge of Cancer Risk Factors (n = 712)
Item

Yes (%)

n

Do you think that smoking can increase a person’s chance of developing
cancer?
Do you think that not eating many fruits or vegetables can increase a
person’s chance of developing cancer?
Do you think that being overweight can increase a person’s chance of
developing cancer?
Do you think that having a close relative with cancer can increase a person’s
chance of developing cancer?
Do you think that drinking alcohol can increase a person’s chance of
developing cancer?
Do you think that not doing much physical activity can increase a person’s
chance of developing cancer?
Do you think that getting sunburned can increase a person’s chance of
developing cancer?
Do you think that eating too much red or processed meat can increase a
person’s chance of developing cancer?
Do you think that exposure to another person’s smoking can increase a
person’s chance of developing cancer?
Do you think that being older can increase a person’s chance of developing
cancer?
Do you think that infection with HPV (human papillomavirus) can increase
a person’s chance of developing cancer? HPV is the virus that causes genital
warts.
Do you think that not eating enough fiber can increase a person’s chance of
developing cancer?

94

669

45.6

325

62.5

445

77.1

549

57.4

409

55.8

397

85.8

611

51.3

365

83.6

595

57.4

409

63.5

452

35.8

255
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Items comprising the Perceived Risk scale were adopted from HINTS. Items were found
to be reliable (α = .715). The following three items were included: “How likely are you to get
cancer in your lifetime?” (Response options on a 5-point Likert-type scale “Extremely likely”,
“Somewhat likely”, “Neither likely nor unlikely”, “Somewhat unlikely”, “Extremely unlikely”);
“What would you say is your risk of getting cancer?” (Response options on a 4-point Likert-type
scale “No risk”, “Low risk”, “Moderate Risk”, “High risk”); and “Compared to someone else
your age and gender; What do you believe your chances are of developing cancer someday?”
(Response options on a 7-point Likert-type scale “Much higher”, “Moderately higher”, “Slightly
higher”, “About the same”, “Slightly lower”, “Moderately lower”, “Much lower”). Items were
reverse coded, so a higher score corresponded with a higher perceived risk for developing
cancer. A mean scale score variable was computed for regression analyses.
Individual items comprising the construct of Attitudes were adapted from HINTS. A
complete listing of items and associated reliabilities for each theory of planned behavior
construct is listed in Table 5. Items were not highly reliable (α = .571). The scale for assessing
Attitudes was made up of the following four items: “It seems like everything causes cancer”,
“There’s not much you can do to lower your chances of getting cancer”, “There are so many
recommendations about preventing cancer, it's hard to know which ones to follow” and “When I
think of cancer, I automatically think of death”. Items were measured on a 5-point Likert scale
ranging from 1) Strongly agree to 5) Strongly disagree. A higher score suggested more favorable
attitudes towards cancer prevention. A mean scale score variable was computed for analyses.
Individual items for Perceived Behavioral Control (i.e. self-efficacy) were adapted from
previously developed items (von Wagner, Semmler, Good, & Wardle, 2009). Items were highly
reliable (α = .851). The scale for assessing Perceived Behavioral Control (i.e. self-efficacy)
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included: “I am confident that I can get screened for cancer”, “For me to get screened for cancer
would be...”, “Getting screened for cancer makes sense to me”, “Cancer screening is feasible”,
and “I would find it easy to attend a cancer screening examination…”. Four out of five items
were measured on a 7-point Likert-type scale ranging from 1) Strongly agree to 7) Strongly
disagree. The fifth item was measured on a 7-point Likert-type scale ranging from 1) Extremely
easy to 7) Extremely difficult. Items were reverse coded so that a higher score suggested more
favorable Perceived Behavioral Control (i.e. self-efficacy). A mean scale score variable was
computed for regression analyses.
Individual items for Subjective Norms were adapted from previously developed items by
Sieverding et al. (2010). Items were highly reliable (α = .921). The scale for Subjective Norms
included: “My partner thinks I should undergo cancer screening” “My family thinks I should
undergo cancer screening” and “Most people I consider important think I should undergo a
cancer screening”. Items were measured on a 7-point Likert-type scale ranging from 1) Strongly
agree to 7) Strongly disagree. Items were reverse coded so that a higher score suggested more
favorable Subjective Norms. A mean scale score variable was computed for regression analyses.
Dependent variable
Intention to Screen for Cancers
Intention to Screen for Cancers was assessed using adapted items (Frank, Swedmark, &
Grubbs, 2004; Muliira, Al-Saidi, & Al-Yahyai, 2017). Items were highly reliable (α = .853).
Each item included the same root “When recommended by a healthcare professional” and
different stems “I intend to get screened for cancer”, “I want to get screened for cancer”, “I
expect to get screened for cancer”. Items were measured on a scale from 0 to 10 with 0
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corresponding to “Extremely unlikely” and 10 corresponding to “Extremely likely”. A mean
scale score variable was computed for regression analyses.

Table 5 Theory of Planned Behavior Constructs
Construct (Cronbach’s alpha) and Corresponding Survey Items
Perceived Behavioral Control (i.e. self-efficacy) (.851)
I am confident that I can get screened for cancer.
For me to get screened for cancer would be…
Getting screened for cancer makes sense to me.
Cancer screening is feasible.
I would find it easy to attend a cancer screening examination…
Subjective Norm (.921)
My partner thinks I should undergo cancer screening.
My family thinks I should undergo cancer screening.
Most people I consider important think I should undergo a cancer screening.
Attitudes (.571)
It seems like everything causes cancer.
There’s not much you can do to lower your chances of getting cancer.
There are so many recommendations about preventing cancer, it’s hard to know which ones to
follow.
When I think of cancer, I automatically think of death.
Intention to Screen for Cancers (.853)
I want to get screened for cancer.
I expect to get screened for cancer.
I intend to get screened for cancer.

Operational Definitions
For the purposes of this research, the following definitions of key variables were used.
Recreational Sport- competitive physical games such as basketball or baseball that are played for
fun as opposed to professionally ("Recreational sports,").
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Recreational Sport Athlete- refers to a person who voluntarily engages in competitive physical
games such as basketball or baseball that are played for fun as opposed to professionally.
Data Analysis
Data were analyzed using IBM SPSS Statistics version 25.0. to address each research
question. Those who did not complete the survey were excluded from analysis.
Aims and Research Questions
The aims and research questions for this study were:
Aim 1a. To identify the cancer-related risk behaviors, cancer knowledge, subjective
norms, perceived behavioral control (i.e. self-efficacy) and attitudes towards cancer among adult,
recreational sport athletes ages 18-49.
Research Question (RQ) 1. What was the distribution of cancer-related risk behaviors,
cancer knowledge, subjective norms, perceived behavioral control (i.e. self-efficacy), and
attitudes among adult recreational sport athletes ages 18-49?
Aim 1b. To assess the association of cancer-related risk behaviors, cancer knowledge,
subjective norms, perceived behavioral control (i.e. self-efficacy) and attitudes upon intention to
screen for cancer among adult, recreational sport athletes ages 18-49.
Research Question (RQ) 2. Were there differences by demographic factors (i.e. race,
gender and age) in cancer-related risk behaviors, cancer knowledge, subjective norms, perceived
behavioral control (i.e. self-efficacy) and attitudes among adult recreational sport athletes ages
18-49?
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Research Question (RQ) 3. How was the variance in intention to screen for cancers
influenced by cancer-related risk behaviors, cancer knowledge, subjective norms, perceived
behavioral control (i.e. self-efficacy) and attitudes among adult recreational sport athletes ages
18-49?
Prior to addressing the specific research questions, descriptive analyses were conducted
in order to examine characteristics of the sample. Means and standard deviations were reported
for age, while frequencies and proportions were reported for gender, race, ethnicity, education
level, employment status, income level, marital status, healthcare coverage status, healthcare
provider status and family history. Each of the 11 cancer related risk behaviors were reported
with frequencies and proportions. Proportions for knowledge questions answered correctly,
along with scale means for knowledge, attitudes, subjective norms and perceived behavioral
control were also reported to address RQ1.
To address RQ2 and examine disparities in behavior based on race, gender and age,
bivariate tests of association were conducted. Disparities based on race were examined among
black and white participants only due to low sample sizes for other racial groups. As described
under the measures section, scales were computed for each of the psychological variables.
Independent samples t-tests were conducted in cases with one continuous and one categorical
variable (i.e. Age and cancer-related risk behaviors (i.e. fruit and vegetable consumption,
cigarette smoking status, e-cigarette and “vape” use, tobacco use, use of sun protection, routine
doctor visits, illicit drug use and steroid use). Chi-square analyses were conducted in cases with
two categorical variables [i.e. Race and cancer-related risk behaviors (i.e. fruit and vegetable
consumption, cigarette smoking status, e-cigarette and “vape” use, tobacco use, use of sun
protection, routine doctor visits, illicit drug use and steroid use) or Gender and cancer-related
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risk behaviors]. Bivariate correlations were conducted in cases with two continuous variables
(i.e. Age and cancer related risk behaviors (i.e. physically active days, alcohol consumption,
knowledge, attitudes, subjective norms and perceived behavioral control (i.e. self-efficacy).
To address RQ3, hierarchical linear regression models were run. Prior to running the
final model, bivariate tests of association with each cancer-related risk behavior and the
dependent variable (Intention to Screen for Cancers) were analyzed. Along with reporting pvalues for significance testing, effect sizes (i.e. Pearson correlation and eta values) were also
reported for deciding which bivariate associations with the dependent variable were important
for input in the final model (RQ3). Initially, behaviors with an estimated effect size greater than
or equal to r = .1315 were determined relevant for entering the regression model. The value for
effect size cut-off was determined based on computing half the average correlation for attitudes,
perceived behavioral control (i.e. self-efficacy) and subjective norms with intention. Upon
reviewing effect sizes for each of the cancer-related risk behaviors, an effect size of eta = .113 or
higher was utilized as the cut-off for inclusion into the final model.
The final research question was addressed utilizing block entry of variables for multiple
regression analyses. Known confounders from the literature were entered first (i.e. age, race,
gender, marital status, healthcare coverage status, healthcare provider status, education level,
income level, employment status and routine doctor visits). The cancer-related risk behaviors
associated with having an effect size larger than r = .111 were entered second. Knowledge and
perceived risk were entered in the third model followed by each of the TPB constructs that were
entered last. Hypothesis tests were two-tailed and a p-values of .05 or less was considered
significant.
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Multiple regression for predicting health related outcomes
Multiple regression is a commonly utilized statistical method for predicting health related
outcomes. Regression analyses are most often utilized for predicting an outcome, or dependent
variable, from a set of predictors, or explanatory variables. Questions answered by multiple
regression analyses typically focus on one of four main objective areas including: “1) estimating
causal effects, 2) determining how well certain factors predict the outcome, 3) forecasting an
outcome or 4) adjusting outcomes for various factors” (Arkes, 2019). In cancer research
assessing screening utilization, studies have addressed questions related to the forecasting of an
outcome variable (i.e. CRCS utilization-yes/no, scores of screening-promoting beliefs, etc.)
based upon selected independent variables (i.e. age, race, income, knowledge, patient-provider
communication, health literacy, etc.) and trend forecasting to predict the probability of various
outcomes (i.e. screening utilization when educational materials are distributed, etc.) (Hannah et
al., 2017; Pituch & Stevens, 2016).
When the outcome variable is continuous, linear regression is the appropriate statistical
analysis to run (Gro€, 2003). To effectively run linear regression analyses, a few basic
assumptions should be met. These include :1) a linear relationship between the outcome variable
and independent variable; 2) the residuals are normally distributed (i.e. multivariate normality);
3) the independent variables are not correlated (i.e. no multicollinearity); and 4) the variance of
error terms is similar (i.e. homoscedasticity) (Statistics, 2018).
Strengths of multiple regression for the analysis of health disparities include the ability to
assess data and predict trends for high-risk segments of the population (Lemon, Roy, Clark,
Friedmann, & Rakowski, 2003). Regression allows us to predict the effect of independent
variables upon dependent variables while also controlling for confounding factors. However,
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limitations of regression are the dependence of a minimum number of data points, or
participants, per independent variable introduced, and the ability to draw comparisons from only
an average member of the population sampled, as opposed to other segments or vulnerable
subgroups of the population with the greatest need (Eberly et al., 2015). Other limitations of
regression include the numerous assumptions required to be met and the use of the methodology
to explain variance of a previously determined causal pathway without support from structural
equation modeling. Regression models are also limiting in understanding added effects upon an
outcome variable beyond the tangible variables added into the model.
Therefore, for this research study, linear regression with hierarchical techniques was
utilized to assess the effect of predictor variables (i.e. sociodemographic factors, cancer-related
risk factors and theoretical constructs) on the outcome variable (i.e. intention to screen). Four
separate models were run as the researcher introduced independent variables based on the
literature and theoretical reasoning. The first block included sociodemographic factors (i.e. age,
race, gender, marital status, education level, income level, having a healthcare provider, health
insurance status and routine doctor visit status). The second model included all variables from
model 1 in addition to fruit and vegetable consumption level and use of sun protection. The third
model included all variables from model 2 in addition to perceived risk and knowledge of cancer.
The final model included all variables from model 3 in addition to the theoretical constructs of
attitudes, subjective norms and perceived behavioral control (i.e. self-efficacy). All model
summary statistics were evaluated based on significance levels (p<.05), R2 and adjusted R2
values, F values, Beta coefficients and t values for each independent variable and change
statistics.
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CHAPTER FOUR: RESULTS

The purpose of this study was to assess what factors, if any, were determinants of cancer
screening intention among adult recreational sport athletes 18-49 years of age. This study was
guided by the Theory of Planned Behavior. Recreational sports provided an alternate venue for
recruiting less understood segments of the population who may not prioritize chronic disease
prevention and thus face greater risk for adverse health outcomes. Therefore, the aim of this
study had two parts. Aim 1a was to describe cancer knowledge, cancer related risk behaviors,
attitudes, subjective norms and perceived behavioral control (i.e. self-efficacy) among adult,
recreational sport athletes 18-49 years of age. Aim 1b was to assess the association of these
factors upon intention to screen for cancers among adult, recreational sport athletes 18-49 years
of age.
This chapter provides the results of the study. All analyses were performed in IBM SPSS
version 25.0. This chapter will describe the sample demographics, cancer-related risk behaviors,
attitudes, subjective norms, perceived behavioral control (i.e. self-efficacy) and intention to
screen for cancers. This chapter will also discuss the third and final research question.

Aims and Research Questions
This study involved a cross-sectional web-based survey, with recruitment with
recruitment to participate in an online survey.
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The aims and research questions for this study were:
Aim 1a. To identify the cancer-related risk behaviors, cancer knowledge, subjective
norms, perceived behavioral control (i.e. self-efficacy) and attitudes towards cancer among adult,
recreational sport athletes ages 18-49.
Research Question (RQ) 1. What was the distribution of cancer-related risk behaviors,
cancer knowledge, subjective norms, perceived behavioral control (i.e. self-efficacy), and
attitudes among adult recreational sport athletes ages 18-49?
Aim 1b. To assess the association of cancer-related risk behaviors, cancer knowledge,
subjective norms, perceived behavioral control (i.e. self-efficacy) and attitudes upon intention to
screen for cancer among adult, recreational sport athletes ages 18-49.
Research Question (RQ) 2. Were there differences by demographic factors (i.e. race,
gender and age) in cancer-related risk behaviors, cancer knowledge, subjective norms, perceived
behavioral control (i.e. self-efficacy) and attitudes among adult recreational sport athletes ages
18-49?
Research Question (RQ) 3. How was the variance in intention to screen for cancer
influenced by cancer-related risk behaviors, cancer knowledge, subjective norms, perceived
behavioral control (i.e. self-efficacy) and attitudes?

Results
Out of the 1,854 participants who engaged with the survey, a total of 712 responses were
complete surveys. The final analytic sample of this study was n = 712. Disparities based on race
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were examined for only black and white athletes (n = 649). A flow diagram to the final sample
is depicted in Figure 2.

Figure 2 Flow Diagram (N = 712)

Participants who did not meet the eligibility criteria in the final sample either did not consent (n
= 71), omitted a selection for gender (n = 31), were not within the eligible age range (n = 43),
reported no recent participation in recreational sports (n = 365) or reported a previous cancer
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diagnosis (n = 55). Data were also excluded for participants who did not complete the outcome
variable (n = 48) or other items on the survey (n = 142).
Demographics.
Demographics are reported in Table 6.
Table 6 Demographic Characteristics (N = 712)
Variable
Age (31.88)
Gender

N

%

Female
Male

359
353

50.4
49.6

Black or African American
White

333
316

46.8
44.4

Other

63

8.8

Hispanic
Non-Hispanic

51
598

7.9
92.1

Less than High School
High School Graduate
Some college
2-year degree
4-year degree
Professional, Graduate or Doctorate

11
127
185
79
191
119

1.5
17.8
26.0
11.1
26.8
16.7

Yes
No

625
87

87.8
12.2

Under $29, 999
$30, 000 - $59, 999

198
248

27.8
34.8

Race

Ethnicity

Education

Healthcare coverage

Income
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Table 6 Cont’d

Marital status

Employment

$60, 000 - $100, 000
Prefer not to say

234
32

32.9
4.5

Married
Single
Other

224
419
69

31.5
58.8
9.7

Full-time
Part-time
Other

464
85
163

65.2
11.9
22.9

Participants included in the study sample identified as black (n = 333; 46.8%), white (n = 316;
44.4%) or some Other race (n = 63; 8.8%). Most of the sample (92.1%) identified as nonHispanic or Latino. Breakdown by gender was nearly equal (female, n = 359; 50.4%) and most
were heterosexual (86.9%). The average age of study participants was 31.8. A little over a third
of participants were married (31.5%) and 34.8% reported earning between $30, 000 - $59, 999 (n
= 248). Over half of participants were employed full-time (65.2%) and most were covered by
health insurance (87.8%) and reported having a healthcare provider (85.7%). Over half of the
sample (n = 402; 56.5%) reported completing less than a four-year degree.
Recreational sport participation and health.
Several survey questions assessed recreational sport participation and health-related items
(Table 7).
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Table 7 Recreational Sports and Health (N = 712)
Variable
In your opinion, does playing
recreational sports make you healthier?

In your opinion, does your
participation in recreational sports help
you consider your long-term health
needs?

As far as you know, does physical
activity or exercise…

What motivates you to be physically
active or exercise?

N

%

No
Yes

25
687

3.5
96.5

No
Yes

83
629

11.7
88.3

Increase the
chances of getting
some types of
cancer?

51

7.2

Decrease the
chances of getting
some types of
cancer?

367

51.5

Not make much
difference?

294

41.3

Family History of
Disease

242

34.0

429

60.3

266

37.4

To help manage
stress
To provide social
opportunities
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Table 7 Cont’d
To prevent or
slow down
physical health
problems in the
future

377

52.9

To prevent or
slow down
cognitive decline
in the future

257

36.1

To feel physically
better now

493

69.2

To feel mentally
better now

419

58.8

Most, 96.5%, agreed that playing recreational sports makes them healthier and 88.3% believed
that playing recreational sports also helps them consider their long-term health needs. Regarding
the relationship between cancer and physical activity, participants were asked “As far as you
know, does physical activity or exercise increase the chances of getting some types of cancer
(7.2%), decrease the chances of getting some types of cancer (51.5%) or not make much of a
difference (41.3%)?” Participants were also asked “What motivates you to be physically active
or exercise?” Responses were ‘to feel better physically now’ (n = 493), ‘to help manage stress’
(n = 429) and ‘to feel mentally better now’ (n = 419), ‘to prevent or slow down physical health
problems in the future’ (n = 377), ‘to provide social opportunities’ (n = 266), ‘to prevent or slow
down cognitive decline in the future’ (n = 257) or ‘family history of disease’ (n = 242).
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Cancer-Related Risk Behaviors.
Physical activity.
The average number of days of physical activity reported was 3.97 (SD = 1.796).
Participants reported engaging in physical activity during ‘No days per week’ (n = 17; 2.4%),
‘One day per week’ (n = 42; 5.9%), ‘Two days per week’ (n = 87; 12.3%), ‘Three days per
week’ (n = 159; 22.4%), ‘Four days per week’ (n = 121; 17%), ‘Five days per week’ (n = 143;
20.2%). ‘Six days per week’ (n = 55; 7.8%) or ‘Seven days per week’ (n = 85; 12.0%).
Fruit consumption
Participants who met or exceeded guidelines for fruit consumption reported consuming ‘1
to 2 cups of fruit per day’ (n = 206; 29%), ‘2 to 3 cups per day’ (n = 98; 13.8%), ‘3 to 4 cups per
day’ (n = 30; 4.2%), or ‘4 or more cups per day’ (n = 26; 3.7%). Participants who did not meet
guidelines reported consuming ‘None’ (n = 51; 7.17%), ‘½ cup or less’ (n = 140; 19.69%) or ‘½
cup to 1 cup; (n = 160; 22.50).
Vegetable consumption
Participants who met or exceeded guidelines for vegetable consumption reported
consuming ‘2 to 3 cups per day’ (n = 95; 13.3%), ‘3 to 4 cups per day’ (n = 57; 8.0%), or ‘4 or
more cups per day’ (n = 35; 4.9%). Participants who did not meet guidelines reported
consuming ‘None’ (n = 55; 7.7%), ‘1/2 cup or less’ (n = 118; 16.6%), ‘1/2 cup to 1 cup’ (n =
159; 22.3%) or ‘1 to 2 cups’ (n = 193; 27.1%). Reporting consumption of ‘1 to 2 cups’ was
categorized as ‘low’ and reported consumption of ‘2 to 3 cups’ or more was categorized as
‘high.’
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Cigarette smoking.
Most participants were currently non-smokers (n = 555; 77.9%). The remaining
participants reported smoking cigarettes ‘Every day’ (n = 94; 13.2%) or ‘Some days’ (n = 63;
8.8%).
E-cigarettes or other electronic “vaping” products
Most participants were not current users of e-cigarettes or other electronic “vaping”
products (n = 604; 85.1%). ‘Every day’ use of e-cigarettes or other electronic “vaping” products
was reported among 5.1% (n = 36) and ‘Some days’ use among 9.9% (n = 70).
Chewing tobacco, snuff or snus
Most participants were not current users of chewing tobacco, snuff or snus (n = 667;
93.7%). ‘Every day’ use was reported among 2.5% (n = 18) and ‘Some days’ use was reported
among 3.8% (n = 27).
Alcohol consumption.
Nearly the majority of participants (76.8%) reported alcohol consumption of at least one
drink within the past 30 days (Median = 4.0; SD = 7.63). The average number of days reported
for consuming at least one drink in the past 30 days was 6.9.
Illicit drug abuse or prescription drug use without a doctor’s order.
Most participants reported not using illicit drugs or prescription drugs without a doctor’s
order (n = 570; 80.2%).

54

Anabolic/Androgenic substances, growth hormones or other doping substances without
a doctor’s order.
Most participants reported not using Anabolic/Androgenic substances, growth hormones
or other doping substances without a doctor’s order (n = 678; 95.4%).
Sun Protection.
Participants reported protecting themselves from the sun ‘Always’ (n = 71; 10%), ‘Most
of the time’ (n = 162; 22.8%), ‘Sometimes’ (n = 208; 29.2%), ‘Rarely’ (n = 167; 23.5%), ‘Never’
(n = 92; 12.9%), or that they ‘Don’t stay outside for more than one hour on warm sunny days’ (n
= 12; 1.7%).
Routine Doctor Visits.
Participants reported receiving a routine checkup within the past year (n = 411; 57.7%),
within the past two years (n = 164; 23.0%), within the past 5 years (n = 72; 10.1%), five or more
years ago (n = 47; 6.6%) or never (n = 18; 2.5%).
Perceived Risk for Cancer.
Perceived risk for cancer was assessed using a reliable 3-item scale (α = .715). The mean
score on the Risk scale was 1.83 out of 3 (n = 712). When ‘compared to someone else your age
and gender,’ over a third of participants believed themselves to be at ‘about the same’ risk for
developing cancer (n = 278; 39.0%). When asked their belief for ‘risk of getting cancer,’ almost
half of participants reported ‘low risk’ (n = 353; 49.6%). Lastly, when asked ‘how likely are you
to get cancer in your lifetime,’ over a third of participants believed themselves to be ‘neither
likely nor unlikely,’ (n = 257; 36.1%).
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Knowledge of Cancer-Related Risk Behaviors.
Knowledge was assessed using 12-items that were found to be highly reliable (α = .801).
Responses were reverse coded for analyses so that a higher number corresponded with higher
knowledge about cancer. The mean score on the knowledge scale was 77% (SD = 3.02).
Overall, participants correctly identified factors that increased a person’s chances of developing
cancer. These included: smoking (94%), being overweight (62.5%), having a close relative with
cancer (77.1%), drinking alcohol (57.4%), not doing much physical activity (55.8%), getting
sunburned (85.8%), eating too much red or processed meat (51.3%), exposure to another
person’s smoking (83.6%), being older (57.4%) and infection with HPV (63.5%). Less than half
of participants correctly identified ‘not eating many fruits or vegetables’ (45.6%), and ‘not eating
enough fiber’ (35.8%) as factors that increase a person’s chances of developing cancer (Table 4).
Theory of Planned Behavior (TPB).
Subjective Norms.
Subjective Norms were assessed using 3-items that were found to be highly reliable (α =
.921) (Table 5).

Responses were reverse coded for analyses so that a higher number

corresponded with higher subjective norms. The mean score on the Subjective Norms scale was
3.96 out of 7 (n = 712) (Table 8).
Over a third of participants reported to ‘neither agree nor disagree’ that their partner (n =
235; 33%), family (n = 249; 35%) and import others (n = 249; 35%) think they should undergo
cancer screening. Agreement for each statement, reported as either “Somewhat agree, Agree or
Strongly agree,” was reported as follows: ‘my partner thinks I should undergo cancer screening’
(n = 204; 28.7%). ‘My family thinks I should undergo cancer screening’ (n = 246; 34.6%).
‘Most people I consider important think I should undergo a cancer screening’ (n = 241; 33.5%).
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Disagreement for each statement, reported as either “Somewhat disagree, Disagree or
Strongly disagree,” was reported as follows: ‘my partner thinks I should undergo cancer
screening’ (n = 194; 27.2%), ‘my family thinks I should undergo cancer screening’ (n = 148;
20.7%) and ‘most people I consider important think I should undergo a cancer screening’ (n =
222; 31.2%).
Attitudes.
Attitudes were assessed using 4-items that were not found to be highly reliable (α = .571).
A higher number corresponded with a more favorable attitude towards cancer prevention or
screening. The mean score on the attitudes scale was 2.78 out of 5 (n = 712) suggesting fewer
favorable attitudes for cancer prevention.
Over half of participants reported to ‘strongly agree’ or ‘somewhat agree’ that ‘when I
think of cancer, I automatically think of death’ (n = 403; 56.6%) and over half of participants
reported to ‘strongly agree’ or ‘somewhat agree’ with the statement ‘it seems like everything
causes cancer’ (n = 421; 59.1%). Furthermore, over half of participants reported to ‘strongly
agree’ or ‘somewhat agree’ that ‘there are so many recommendations about preventing cancer,
it’s hard to know which ones to follow’ (n = 425; 59.7%). However, few participants felt that
“there’s not much you can do to lower your chances of getting cancer” (n = 133; 18.7%).
Perceived Behavioral Control (i.e. self-efficacy).
Perceived Behavioral Control (i.e. self-efficacy) was assessed using 5-items that were
found to be highly reliable (α = .851). Responses were reverse coded for analyses so that a
higher number corresponded with higher perceived behavioral control (i.e. self-efficacy). The
mean score on the perceived behavioral control (i.e. self-efficacy) scale was 5.47 out of 7 (n =
712).
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Most participants agreed with the statement of ‘I am confident that I can get screened for
cancer’ (n = 455; 63.9%). More than half of participants (n = 360) felt that getting screened for
cancer would be easy (50.6%) and feasible (n = 392; 55%). Other questions on the scale
assessed whether ‘Getting screened for cancer makes sense to me’ (n = 462; 65.1%) and ‘I would
find it easy to attend a cancer screening examination’ (n = 388; 54.5%).
Intention to Screen for Cancers.
Intention to screen for cancer was assessed using three measures (α = .853). A higher
number corresponded with higher intention to screen for cancers. The mean score for intention
to screen for cancers was 7.26 out of 10.
Table 8 Theory of Planned Behavior Variables
Variable
Subjective Norms (1-7)

Mean
3.93

Std. deviation
1.67

Skewness
-.154

Kurtosis
-.714

Attitudes (1-5)

2.78

.778

.206

.179

Perceived Behavioral Control (i.e. selfefficacy) (1-7)

5.47

1.13

-.848

1.23

Intentions (0-10)

7.26

2.46

-1.02

.690

Disparities by Race, Gender and Age
In order to address RQ2, disparities based on race, gender and age were examined and
reported.
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Physical Activity
Results of an independent samples t Test (Table 9) confirmed a significant difference in
the mean number of physically active days reported between black athletes (M = 3.70; SD =
1.794) and white athletes (M = 4.23; SD = 1.746); t (645) = -3.825, p < .001.

Table 9 Results of t-test and Descriptive Statistics for Days of Physical Activity and Race
95% CI for
Mean
Difference

Race
Black

Days of
Physical
Activity

White

M

SD

n

3.70

1.79
4

33
3

M

SD

n

t

df

4.23

1.74
6

31
4

3.825
*

64
5

-.806, -.259

p < .001
An independent samples t Test (Table 10) confirmed a significant difference in the mean
number of physically active days reported by male athletes (M = 4.14; SD = 1.735) and female
athletes (M = 3.81; SD = 1.843); t (707) = 2.409, p = .016. When analyzing reported days of
physical activity by age through bivariate correlations, no significant difference was found.
Table 10 Results of t-test and Descriptive Statistics for Days of Physical Activity and Gender
Gender
Male

Days of
Physical
Activity

95% CI for
Mean
Difference

Female

M

SD

n

M

SD

n

4.14

1.735

35
1

3.81

1.84
3

35
8

.060, .588

t

df

2.409
*

70
7

*p = .016
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Fruit consumption.
When analyzing differences between black and white athletes through a chi-square test of
independence where consumption of at least ‘1 to 2 cups’ was categorized as ‘high’ or meeting
recommended guidelines, black athletes were more likely to report high consumption of fruits in
comparison to white athletes X2 (1, N = 648) = 7.495, p = .006 (Table 11). Reporting ‘½ to 1
cup’ or less was categorized as ‘low’ or failure to meet the recommended guidelines for fruit
consumption. Fruit consumption was not significantly different based on gender or age.

Table 11 Results of Chi-square Test and Descriptive Statistics for Fruit Consumption by Race
Fruit Consumption

Race
Low
High
Black
145 (43.7%)
187 (56.3%)
White
172 (54.4%)
144 (45.6%)
2
Note. χ = 7.495*, df = 1. Numbers in parentheses indicate column percentages.
*p = .006
Vegetable Consumption
Differences in vegetable consumption were not significantly different by race or gender.
An independent samples t Test was conducted in order to compare the level of vegetable
consumption with the age of study participants. There was a significant difference in the age of
participants who reported high (M = 32.37; SD = 8.065) versus low (M = 31.14; SD = 8.177); t
(710) = -2.016, p = .044 (Table 12).
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Table 12 Results of t-test and Descriptive Statistics for Vegetable Consumption and Age
95% CI for
Mean
Difference

Vegetable Consumption
High

Age

Low

M

SD

n

M

SD

n

32.37

8.065

380

31.14

8.177

332

-2.426, -.032

t

df

-2.016*

710

*p = .044
Cigarette smoking.
When analyzing data between black and white athletes through a chi-square test of
independence, current smoking status was significantly different X2 (2, N = 649) = 6.110, p =
.047 (Table 13). A lower percentage of black participants reported a current non-smoking status
in comparison to white participants.

Table 13 Results of Chi-square Test and Descriptive Statistics for Current Smoking Status by
Race
Current Smoking Status
Race
Every Day
Some days
Not at All
Black
42 (12.6%)
39 (11.7%)
252 (75.7%)
White
48 (15.2%)
20 (6.3%)
248 (78.5%)
2
Note. χ = 6.110, df = 2. Numbers in parentheses indicate column percentages.
*p = .047
When analyzing differences between men and women through a chi-square test of independence,
a higher percentage of women reported a current non-smoking status in comparison to men X2
(2, N = 712) = 16.055, p <.001 (Table 14). Differences by age were not significant.

61

Table 14 Results of Chi-square Test and Descriptive Statistics for Current Smoking Status by
Gender
Current Smoking Status
Gender
Every Day
Some days
Not at All
Male
60 (17.0%)
40 (11.3%)
253 (71.7%)
Female
34 (9.5%)
23 (6.4%)
302 (84.1%)
2
Note. χ = 16.055, df = 2. Numbers in parentheses indicate column percentages.
*p < .001
E-cigarettes or other electronic “vaping” products
When analyzing data between black and white athletes through chi-square tests of
independence, whites were less likely to report use of E-cigarettes or other electronic “vaping”
products X2 (2, N = 647) = 6.087, p = .048 (Table 15).
Table 15 Results of Chi-square Test and Descriptive Statistics for E-cigarette or “Vaping” use
by Race
E-cigarette or “Vaping” use
Race
Every Day
Some days
Not at All
Black
20 (6.0%)
40 (12.1%)
271 (81.9%)
White
14 (4.4%)
22 (7.0%)
280 (88.6%)
Note. χ2 = 6.087, df = 2. Numbers in parentheses indicate column percentages. *p = .048
A higher percentage of e-cigarette and “vaping” users were men in comparison to women X2 (2,
N = 710) = 7.862, p = .020 (Table 16).
Table 16 Results of Chi-square Test and Descriptive Statistics for E-cigarette or “Vaping” use
by Gender
E-cigarette or “Vaping” use
Gender
Every Day
Some days
Not at All
Male
26 (7.4%)
35 (9.9%)
291 (82.7%)
Female
10 (2.8%)
35 (9.8%)
313 (87.4%)
Note. χ2 = 7.862, df = 2. Numbers in parentheses indicate column percentages.
*p = .020
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Differences in use of e-cigarettes or other electronic vaping products was also statistically
significant by age (table 17). A higher mean age was associated with non-users (M = 32.05; SD
= 8.28) in comparison to users (M = 30.45; SD = 7.2) (p<.05).
Table 17 Results of t-test and Descriptive Statistics for E-cigarette or “Vaping” use and Age
E-cigarette or “Vaping” use
Yes

Age

95% CI for
Mean
Difference

No

M

SD

n

M

SD

n

30.45

7.197

106

32.05

8.280

604

.07, 3.13

t

df

2.06*

158

*p = .041

Chewing tobacco, snuff or snus
When analyzing data between black and white athletes, use of chewing tobacco, snuff or
snus was not significantly different. Use of chewing tobacco, snuff or snus was also not
significantly different based on age. However, men were more likely to report use in comparison
to women X2 (2, N = 712) = 10.858, p = .004 (Table 18).
Table 18 Results of Chi-square Test and Descriptive Statistics for Chewing tobacco, Snus or
Snuff use by Gender
Chewing tobacco, Snus or Snuff use
Gender
Every Day
Some days
Not at All
Male
13 (3.7%)
20 (5.7%)
320 (90.7%)
Female
5 (1.4%)
7 (1.9%)
347 (96.7%)
2
Note. χ = 10.858, df = 2. Numbers in parentheses indicate column percentages.
*p = .004

Alcohol consumption.
Analyzes to assess the association of race, gender and age upon the reported number of
days consuming at least one drink within the past 30 days were not significant.
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Consumption of 5 or more drinks (i.e. binge drinking among men) on an occasion was
reported among 58.1% of men during the past 30 days (Median = 1.0; SD = 6.29). Men reported
an average of 4.3 binge drinking days a month. Consumption of 4 or more drinks on an occasion
(i.e. binge drinking among women) was reported among 61.0% of women during the past 30
days. Women reported an average of 3.1 binge drinking days. When analyzing the association
of reported number of binge drinking days based on age through bivariate correlations, results
were not significant for either men or women. However, results were significant based on race
when analyzing differences among men and women respectively (Tables 19 and 20). Black men
reported a higher number of binge drinking days (M = 5.274, SD = 6.905) in comparison to
white men (M = 3.681, SD = 5.796); t (322) = 2.245, p = .025].
Black women (M = 3.726, SD = 5.954) also reported a higher number of binge drinking
days (Median = 1.0, SD = 4.90) in comparison to white women (M = 2.389, SD = 3.471); t (300)
= 2.374, p = .018.
Table 19 Results of t-test and Descriptive Statistics for Average # of Binge Drinking Days
among Men by Race
Race
Black

Average # of
Binge Drinking
Days

95% CI for
Mean
Difference

White

M

SD

n

M

SD

n

5.274

6.905

164

3.681

5.796

160

.201, 2.99

t

df

2.25*

315

*p = .025
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Table 20 Results of t-test and Descriptive Statistics for Average # of Binge Drinking Days
among Women by Race
Race
Black

Average # of
Binge Drinking
Days

95% CI for
Mean
Difference

White

M

SD

n

M

SD

n

3.726

5.954

153

2.389

3.471

149

.235, 2.44

t

df

2.39*

246

*p = .018

Illicit drug abuse or prescription drug use without a doctor’s order.
When analyzing data between black and white athletes through a chi-square test of
independence, white athletes were significantly more likely to report drug abuse X2 (1, N = 648)
= 14.548, p < .001) (Table 21).

Table 21 Results of Chi-square Test and Descriptive Statistics for Illicit drug use or prescription
drugs without a doctor’s order by Race
Illicit drug use or prescription drugs without a
doctor’s order
Race
Yes
No
Black
46 (13.8%)
287 (86.2%)
White
81 (25.7%)
234 (74.3%)
2
Note. χ = 14.548, df = 1. Numbers in parentheses indicate column percentages.
*p < .001
When analyzing differences by age and gender, use of illicit drugs or prescription drugs without
a doctor’s order was not significant.
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Anabolic/Androgenic substances, growth hormones or other doping substances without
a doctor’s order.
When analyzing data between black and white athletes, results were not significantly
different. Differences were also not statistically significant by age. However, men were more
likely to report use when compared to women X2 (1, N = 711) = 7.464, p = .006 (Table 22).

Table 22 Results of Chi-square Test and Descriptive Statistics for Anabolic/Androgenic
substances, growth hormones or other doping substances without a doctor’s order by Gender
Anabolic/Androgenic substances, growth
hormones or other doping substances without a
doctor’s order
Gender
Yes
No
Male
24 (6.8%)
328 (93.2%)
Female
9 (2.5%)
350 (97.5%)
2
Note. χ = 7.464, df = 1. Numbers in parentheses indicate column percentages.
*p = .006

Sun Protection.
Differences in use of sun protection were not significantly different by race, gender or
age.
Routine Checkup.
When analyzing differences through chi-square tests of independence, results were
significantly different based on gender (Table 23). Men were least likely to report a regular
routine doctor visit (i.e. within the past year or two years) in comparison to women X2 (2, N =
712) = 10.544, p < .001.
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Table 23 Results of Chi-square Test and Descriptive Statistics for Routine Doctor Visits by
Gender
Routine Doctor Visits
Gender
Regular
Irregular
Male
268 (75.9%)
85 (24.1%)
Female
307 (85.5%)
52 (14.5%)
2
Note. χ = 10.544, df = 1. Numbers in parentheses indicate column percentages.
*p < .001

Participants who reported a regular routine doctor’s visit slightly older (M = 32.14; SD = 8.303)
in comparison to participants who reported an irregular routine doctor’s visit (M = 30.39; SD =
7.247); t (710) = -2.258, p = .024 (Table 24).

Table 24 Results of t-test and Descriptive Statistics for Routine Doctor Visits and Age
Routine Doctor Visits
Regular

Age

95% CI for
Mean
Difference

Irregular

M

SD

n

M

SD

n

32.14

8.303

575

30.39

7.247

137

-3.14, -.344

t

df

-2.46*

229

*p = .015

Perceived Risk for Cancer.
When analyzing data between black and white athletes, results for ‘risk of getting cancer’
were significantly different. Blacks were more likely to report ‘no risk’ (81.3%) or ‘low risk’
(50.2%), while whites were more likely to report ‘moderate risk’ (51.8%) or ‘high risk’ (70.6%;
p < .001; X2 = 33.73).
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Scores for perceived risk were significantly different based on race and gender. White
athletes reported higher perceived risk (M = 1.9293; SD = .55422) in comparison to black
athletes (M = 1.7387; SD = .49103); t (647) = -4.642, p < .001. Women reported higher
perceived risk (M = 1.8747; SD = .54421) in comparison to men (M = 1.7932; SD = .52015); t
(710) = -2.041, p = .042. Age was not correlated with scores for perceived risk.
Knowledge of Cancer-Related Risk Behaviors.
Knowledge scores (M = 7.7; SD = 3.02) were not significantly different based on gender.
Based on race, however, whites reported a higher mean knowledge score (M = 8.09; SD = 2.769)
in comparison to blacks (M = 7.32; SD = 3.206); t (647) = -3.282, p < .001. Knowledge scores
were not significantly correlated with age.

Theory of Planned Behavior (TPB).
Subjective Norms.
Subjective norm scores were not significantly different based on race or gender.
Correlation between age and subjective norm scores were nearly significant (r = .073; p = .051).
Attitudes.
Scores were not significantly different based on race or gender. However, age was
significantly correlated with attitude scores (r = .089; p = .018).
Perceived Behavioral Control (i.e. self-efficacy).
Self-efficacy scores were not significantly different based on gender or race. However,
self-efficacy scores were significantly correlated with age (r = .211; p < .001).
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Intention to Screen for Cancers.
Intention to screen for cancers was not significantly different based on race. However,
scores were significantly different based on gender and age. Women reported a higher intention
to screen for cancers score (M = 7.61; SD = 2.295) in comparison to men (M = 6.91; SD =
2.564); t (710) = -3.843, p < .001. Intention to screen for cancers was also positively correlated
with age (r = .185; p < .001).

Cancer-related risk behaviors and Intention to Screen for Cancers
Physical activity
There was no significant correlation found between intention to screen for cancers based
on days of physical activity reported.
Fruit consumption
Level of fruit consumption was significantly correlated with scores for intention to screen for
cancers. The effect of fruit consumption on intention to screen for cancers was computed to be η
= .111 (Table 26).

Table 25 Results of t-test and Descriptive Statistics for Fruit Consumption and Intention to
Screen for Cancers
95% CI for
Mean
Difference

Fruit Consumption
High
M

Low
SD

n

M

SD

n

t

df
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Table 25 (Continued)

Intention to
Screen for
Cancers

7.53

2.344

360

6.99

2.539

351

-.903, -.183

-2.964* 709

*p = .003

Athletes who met or exceeded fruit consumption recommendations reported a higher
score for intention to screen for cancers (M = 7.53; SD = 2.344) when compared to participants
who did not meet guidelines for fruit consumption (M = 6.99; SD = 2.539); t (709) = -2.964, p =
.003.
Vegetable consumption
Level of vegetable consumption was significantly correlated with intention to screen for cancers.
The effect of vegetable consumption on intention to screen for cancers was computed to be (η =
.127) (Table 27).

Table 26 Results of t-test and Descriptive Statistics for Vegetable Consumption and Intention to
Screen for Cancers
Vegetable Consumption
High

Intention to
Screen for
Cancers

95% CI for
Mean
Difference

Low

M

SD

n

M

SD

n

7.56

2.341

380

6.93

2.544

332

-.985, -.266

t

df

-3.415*

710

*p < .001
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Athletes who met or exceeded vegetable consumption recommendations reported a
higher score for intention to screen for cancers (M = 7.56; SD = 2.341) when compared to
participants who did not meet guidelines for vegetable consumption (M = 6.93; SD = 2.544); t
(710) = -3.415, p < .001.
Smoking and Tobacco
Current smoking status for cigarettes or e-cigarettes or other electronic vaping products
was not significantly correlated with intention to screen for cancers. Use of chewing tobacco,
snuff or snus was not associated with scores for intention to screen for cancers.
Alcohol consumption
Reported days consuming at least one drink within the past 30 days was not associated
with scores for intention to screen for cancers.
Illicit drug abuse or prescription drug use without a doctor’s order
Use of illicit drugs or prescription drug use without a doctor’s order was also not
associated with scores for intention to screen for cancers.
Anabolic/Androgenic substances, growth hormones or other doping substances without
a doctor’s order
Use of Anabolic/Androgenic substances, growth hormones or other doping substances
without a doctor’s order was not associated with scores for intention to screen for cancers.
Sun Protection
Use of sun protection was significantly associated with a higher score for intention to
screen for cancers (Table 28). The effect size for use of sun protection on intention to screen for
cancers was computed to be (η = .151). Participants who reported use of sun protection (M =
71

7.80; SD = 2.245) reported a higher score for intention to screen for cancers in comparison to
participants who did not report use of sun protection (M = 7.01; SD = 2.514); t (710) = -4.067, p
< .001.

Table 27 Results of t-test and Descriptive Statistics for Sun Protection and Intention to Screen
for Cancers
Sun protection
Yes

Intention to
Screen for
Cancers

95% CI for
Mean
Difference

No

M

SD

n

M

SD

n

7.80

2.245

233

7.01

2.514

479

-1.170, -.408

t

df

-4.067*

710

*p < .001.

Routine Doctor Visits
Participants who reported a regular routine doctor visit also reported a higher score for
intention to screen for cancers (M = 7.45; SD = 2.397) in comparison to participants who
reported irregular routine doctor’s visits (M = 6.48; SD = 2.552); t (710) = -4.227, p < .001
(Table 29). The effect size for routine doctor visits on intention to screen for cancers was
computed to be (η = .157).
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Table 28 Results of t-test and Descriptive Statistics for Routine Doctor Visits and Intention to
Screen for Cancers
95% CI for
Mean
Difference

Intention to Screen for Cancers
Regular

Routine Doctor
Visits

Irregular

M

SD

n

M

SD

n

7.45

2.397

575

6.48

2.552

137

-1.428, -.522

t

df

-4.227*

710

*p < .001.
Perceived risk
Perceived risk was significantly correlated with intention to screen for cancers (r = .179;
p < .001).
Knowledge of Cancer-Related Risk Behaviors.
Knowledge scores were significantly correlated with intention to screen for cancers (r =
.206; p < .001).
Subjective Norms.
Subjective norm scores were significantly correlated with Intention to Screen (r = .306; p
< .001) (Table 30).
Attitudes
Attitude scores were not significantly correlated with intention to screen for cancer.
Perceived Behavioral Control (i.e. self-efficacy)
Perceived Behavioral Control (i.e. self-efficacy) scores were significantly correlated with
intention to screen for cancers (r = .429; p < .001).
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Table 29 Correlations between Theory of Planned Behavior Predictor Constructs
Perceived
Behavioral
Control
Subjective
(i.e. selfVariable
Norms
Attitudes
efficacy)
Intention
Subjective Norms

1

-.132**

.265**

.306**

Attitudes

-.132**

1

.007

-.019

Perceived Behavioral Control (i.e. selfefficacy)

.265**

.007

1

.464**

-.019

.464**

1

Intention
.306**
** Correlation is significant at the .01 level (2 tailed)

Hierarchical Multiple Linear Regression.
To address the third and final research question, “How was the variance in intention to
screen for cancer influenced by cancer-related risk behaviors, cancer knowledge, subjective
norms, perceived behavioral control (i.e. self-efficacy) and attitudes?” hierarchical multiple
linear regression analyses were conducted. Results are presented in Table 31. Prior to
conducting analyses, all four tests of assumptions were analyzed and met. These included
assessing for 1) a linear relationship between the outcome variable and independent variables
from output of the Normal P-P plot that depicted no drastic deviations; 2) assessing that the
residuals were normally distributed (i.e. multivariate normality); 3) assessing VIF values on the
coefficients table (<10.0) to ensure that the independent variables were not correlated (i.e. no
multicollinearity); and 4) assessing the scatterplot of residuals for similar variance in the error
terms (i.e. homoscedasticity) (Statistics, 2018).
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Following hierarchical linear regression techniques, all predictors including known
covariates discussed in the literature and theoretical constructs, were included in the final
multiple regression analyses. Known covariates entered the model first included age, race,
gender, marital status, employment status, education level, income level, insurance status,
healthcare provider status, and routine doctor visit status. These covariates explained 10.1% (R2
= .101) of the variance in intention to screen for cancers. In the second model, cancer related
risk behaviors associated with intention to screen for cancer from bivariate analyses of
associations were selected. This included fruit consumption, vegetable consumption and use of
sun protection. The addition of these predictors increased the explained variance in the second
model to 12.4% (R2 = .124). The third model included the addition of perceived risk and
knowledge of cancer. The addition of these predictors increased the variance to 19.2% (R2 =
.192). The final model included the addition of theory of planned behavior constructs (i.e.
attitudes, perceived behavioral control and subjective norms). The addition of these constructs
increased the variance to 32.5% (R2 = .325).
In the final model, the following variables were significant predictors of screening
intention: age, gender, use of sun protection, perceived risk, knowledge, perceived behavioral
control (i.e. self-efficacy) and subjective norms. Higher screening intention was positively
associated with an increase in age (p < .003) and being a female athlete (p < .001). Recreational
athletes who used sun protection also reported a significantly higher screening intention
(p=.037). Recreational athletes who scored higher on scales for knowledge (p = .024), perceived
risk (p = .008), self-efficacy (p < .001) and subjective norms (p < .001) also demonstrated a
higher screening intention.
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Results of the final model suggested that 32.5% of the variance in intention to screen for
cancers among recreational sport athletes ages 18-49 was determined by constructs from TPB
(R2 = .325, adjusted R2 = .304, p<.001) (F (3,657) = 43.33). The greatest change in variance,
after input of known covariates, occurred with the addition of theoretical constructs in the final
model. Overall, our regression model was a good fit for the data (p < .001).
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Table 30 Hierarchical Multiple Linear Regression (DV) Intention to Screen for Cancers
Model

B
1

(Constant)

Std.
Error

Beta

t

Sig.

6
.451

.00
0

4.24
4

.658

.054

.014

.178

3
.964

.00
0

.744

.192

-.151

3.876

.00
0

Black

.265

.193

.054

1
.371

.17
1

Other

.137

.357

.015

.
384

.70
1

Single

.051

.221

.010

.
231

.81
7

Other Marital
Status

.320

.335

.039

.
955

.34
0

Insurance status

.379

.426

.051

.
891

.37
3

Age
Gender
Female
(referent)
Male
Race
White (referent
group)

Marital
Status
Married (referent
group)
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Table 30
(Continued)
Provider status

.154

.393

-.022

.392

.69
5

Education Level

.166

.073

.096

2
.290

.02
2

Income Level

.017

.036

.021

.
465

.64
2

Part time

.113

.305

-.015

.370

.71
2

Other
Employment

.198

.247

-.033

.804

.42
2

Routine Doctor
Visit

.673

.241

.107

2
.791

.00
5

4.25
2

.628

6
.766

.00
0

.048

.013

.157

3
.649

.00
0

.749

.191

-.152

3.921

.00
0

Employment
status
Full time (referent
group)

2

(Constant)
Age
Gender
Female
(referent)
Male
Race
White (referent
group)
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Table 30
(Continued)
Black

.225

.193

.046

1
.165

.24
4

Other

.139

.354

.015

.
392

.69
5

Single

.074

.219

.015

.
336

.73
7

Other Marital
Status

.335

.333

.041

1
.005

.31
5

Insurance status

.355

.423

.048

.
838

.40
3

Provider status

.119

.390

-.017

.304

.76
1

Education Level

.125

.073

.073

1
.728

.08
4

Income Level

.014

.036

.017

.
385

.70
1

Part time

.104

.302

-.014

.346

.73
0

Other
Employment

.259

.246

-.043

1.053

.29
3

Marital
Status
Married (referent
group)

Employment
status
Full time (referent
group)
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Table 30
(Continued)
Routine Doctor
Visit

.557

.241

.089

2
.312

.02
1

Fruit consumption
based on
recommendation

.291

.206

.059

1
.415

.15
7

Vegetable
consumption
based on
recommendation

.278

.206

.056

1
.350

.17
8

Sun protection

.545

.195

.104

2
.796

.00
5

1.52
4

.714

2
.133

.03
3

.050

.013

.164

3
.956

.00
0

.666

.184

-.136

3.612

.00
0

Black

.456

.189

.093

2
.419

.01
6

Other

.138

.341

.015

.
404

.68
6

3

(Constant)
Age
Gender
Female
(referent)
Male
Race
White (referent
group)
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Table 30
(Continued)
Marital
Status
Married (referent
group)
Single

.035

.210

.007

.
164

.86
9

Other Marital
Status

.193

.321

.023

.
600

.54
9

Insurance status

.117

.408

.016

.
286

.77
5

Provider status

.042

.376

.006

.
112

.91
1

Education Level

.079

.072

.046

1
.100

.27
2

Income Level

.004

.034

.005

.
106

.91
6

Part time

.001

.291

.000

.
003

.99
8

Other
Employment

.240

.236

-.040

1.015

.31
0

Routine Doctor
Visit

.630

.234

.100

2
.697

.00
7

Employment
status
Full time (referent
group)
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Table 30
(Continued)
Fruit
consumption
based on
recommendation

.400

.199

.081

2
.011

.04
5

Vegetable
consumption
based on
recommendation

.262

.198

.053

1
.318

.18
8

Sun protection

.558

.188

.107

2
.977

.00
3

Perceived Risk

.922

.171

.200

5
.387

.00
0

Knowledge

1.60
0

.361

.165

4
.434

.00
0

.713

.742

.961

.33
7

.035

.012

.115

2
.966

.00
3

.657

.169

-.134

3.891

.00
0

4

(Constant)
Age
Gender
Female
(referent)
Male
Race
White (referent
group)
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Table 30
(Continued)
Black

.259

.174

.053

1
.487

.13
8

Other

.108

.312

.012

.
347

.72
9

Single

.110

.193

.022

.
570

.56
9

Other Marital
Status

.149

.295

.018

.
507

.61
2

Insurance status

.329

.378

-.044

.871

.38
4

Provider status

.007

.345

.001

.
021

.98
4

Education Level

.101

.066

.058

1
.526

.12
7

Income Level

.011

.032

.014

.
340

.73
4

Part time

.273

.268

.036

1
.020

.30
8

Other
Employment

.025

.218

-.004

.115

.90
8

Marital
Status
Married (referent
group)

Employment
status
Full time (referent
group)
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Table 30
(Continued)
Routine Doctor
Visit

.406

.215

.065

1
.890

.05
9

Fruit consumption
based on
recommendation

.194

.184

.039

1
.056

.29
1

Vegetable
consumption
based on
recommendation

.214

.182

.043

1
.174

.24
1

Sun protection

.362

.173

.069

2
.095

.03
7

Perceived Risk

.448

.169

.097

2
.648

.00
8

Knowledge

.767

.340

.079

2
.257

.02
4

Attitudes

.062

.106

-.020

.582

.56
1

Subjective
norms

.242

.053

.165

4
.602

.00
0

Perceived
Behavioral
Control (i.e. selfefficacy)

.728

.078

.338

9
.302

.00
0

a. Dependent Variable: Intention to Screen for cancers
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Table 31 Model Summary Change Statistics
Model Summary Change Statistics

l

Mode

Adjusted R Std. Error of
Square the Estimate

R Square
Change

R

R Square

F Change

1

.
329

.10
8

.091

2.357

.108

6.20
7

2

.
365

.13
3

.112

2.330

.025

5.86
7

3

.
457

.20
9

.187

2.230

.076

29.1
67

4

.
585

.34
2

.320

2.038

.133

41.0
36
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CHAPTER FIVE: DISCUSSION AND CONCLUSSION
Introduction
The purpose of this study was to assess what factors, if any, were determinants of cancer
screening intention among adult recreational sport athletes 18-49 years of age. The short-term
significance of this study was more information related to the prevalence of cancer-related risk
behaviors and screening intention among recreational sport athletes 18-49 years of age. Findings
from this study may provide insight for tailoring interventions to reduce cancer-related risk
behaviors among recreational sport athletes. Furthermore, through assessing the cancer-related
risk behaviors of an otherwise “assumed to be healthy population,” public health professionals
will understand the need to revise health communication campaigns to promote overall health
and well-being for cancer risk reduction.
In the long-term, this study has implications for increasing cancer prevention earlier in
adulthood as a strategy for reducing lifetime cancer risk and early adult onset cancers.
The aims and research questions addressed through this study were as follows:
Aims and Research Questions
This study involved a cross-sectional web-based survey, with recruitment with
recruitment to participate in an online survey.
Aim 1a. To identify the cancer-related risk behaviors, cancer knowledge, subjective
norms, perceived behavioral control (i.e. self-efficacy) and attitudes towards cancer among adult,
recreational sport athletes ages 18-49.
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Research Question (RQ) 1. What was the distribution of cancer-related risk behaviors,
cancer knowledge, subjective norms, perceived behavioral control (i.e. self-efficacy), and
attitudes among adult recreational sport athletes ages 18-49?
Aim 1b. To assess the association of cancer-related risk behaviors, cancer knowledge,
subjective norms, perceived behavioral control (i.e. self-efficacy) and attitudes upon intention to
screen for cancer among adult, recreational sport athletes ages 18-49.
Research Question (RQ) 2. Were there differences by demographic factors (i.e. race,
gender and age) in cancer-related risk behaviors, cancer knowledge, subjective norms, perceived
behavioral control (i.e. self-efficacy) and attitudes among adult recreational sport athletes ages
18-49?
Research Question (RQ) 3. How was the variance in intention to screen for cancer
influenced by cancer-related risk behaviors, cancer knowledge, subjective norms, perceived
behavioral control (i.e. self-efficacy) and attitudes?

Summary of Findings
Among recreational sport athletes ages 18-49 years of age, higher scores for intention to
screen for cancers were reported by participants who identified as older, female, utilized sun
protection, had a higher perceived risk score, had higher knowledge, had higher perceived
behavioral control (i.e. self-efficacy) and higher subjective norms. Despite these findings,
participation in many cancer-related risk behaviors, excluding use of sun protection and days of
physical activity, among this sample of recreational sport athletes surpasses proportion estimates
for the general population (Centers for Disease Control and Prevention, 2015). This suggests
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that recreational sport athletes may be an at-risk population and require tailored interventions for
various cancer-related risk behaviors that occur within this social context.

Discussion
Cancer-Related Risk Behaviors.
Physical Activity.
According to the CDC, adults should engage in at least 150 minutes a week, a little more
than 20 minutes per day, of moderate to intense physical activity for substantial health benefits
(U.S. Department of Health and Human Services, 2018). Most recreational sport athletes who
participated in this study reported engaging in “physical activity or exercise of at least moderate
intensity” at least three days a week. Although the outcome variable for this study was intention
to screen for cancers, such high participation in days of physical activity can be linked to the
reduction of many health risks. This study supports any recommendations that participation in
recreational sports may serve as a facilitator for also increasing daily physical activity levels,
thus reducing cancer risks as a byproduct, potentially. Furthermore, reported days of physical
activity for this sample exceeded reported days of physical activity reported by HINTS
participants and estimated among the general population (National Cancer Institute, 2018c).
Nutrition.
The 2015-2020 dietary guidelines recommend 1.5-2.0 cups of fruits and 2.0-3.0 cups of
vegetables per day. The consumption of fruits and vegetables is linked to reduced risks for
chronic diseases including some cancers (Lee, 2017). Although many adults are not meeting the
recommended daily intake, study results demonstrated that a little over half of recreational sport
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athletes reported to meet or exceed the recommended intake of fruits (50.9%). However, less
than a third of recreational sport athletes reported meeting the recommended intake of vegetables
(27.1%). Whereas participation in recreational sports may encourage the consumption of
fruits—an easy “grab and go” snack for hydration and energy—vegetables were less popularly
consumed.
Meeting or exceeding guidelines for fruit or vegetable consumption was also associated
with a higher score for intention to screen for cancers. This finding suggests that recreational
sport athletes who found motivation for complying with nutrition recommendations, primarily
fruit consumption, prioritized cancer screening. Since fruit consumption was positively
associated with cancer screening intention, this may suggest that programs designed to educate
athletes on nutrition, specifically fruit and vegetable consumption, may indirectly influence their
decision to comply with other healthful recommendations (i.e. cancer screenings).
In comparison to the general population, recreational sport athletes report lower rates of
meeting fruit and vegetable consumption recommendations (Centers for Disease Control and
Prevention, 2015).
Smoking and Tobacco use.
Half of all deaths from 12 specific cancers have been associated with cigarette smoking
(Siegel et al., 2015). Most recreational athletes in this study did not report smoking or tobacco
use. However, rates of smoking among recreational sport athletes, nearly one in four, were
higher than the general population (16.1%) (Centers for Disease Control and Prevention, 2015).
Cigarette smokers were significantly more likely to be black and male. Athletes who used the ecigarette or vape product were also more likely to be black, male and younger than non-users
compared by race and gender. Consumption of tobacco in any form inhibits lung functioning.
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Although the cigarette may be presumed to be the unhealthiest between the two forms of tobacco
products, the “trendier” e-cigarette or vape product is not without harmful side effects.
Furthermore, campaigns insist many dangers of smoking cigarettes, however, it is not understood
whether black or younger athletes perceive these products to carry less harmful effects and view
selection of this vice as the lesser of two evils.
As suspected based on previous literature, recreational athletes within this study who
used chewing tobacco, snuff or snus were more likely to be male (Davis et al., 1997). Chewing
tobacco is associated with a higher risk for developing oral cancers; however, among this
sample, chewing tobacco was not associated with a higher intention to screen for cancers.
Previous research has exposed a linkage between behaviors of chewing tobacco, snuff and snus
and playing college or professional baseball. Based on results of this study, further research is
needed to draw the relationship between chewing tobacco, snus or snuff among recreational
athletes and status as a former college or professional athlete.
Alcohol consumption.
Despite research that demonstrates alcohol as a known inhibitor of performance,
including brain functioning and skeletal muscle mechanisms, athletes continue to report
consumption (Shirreffs & Maughan, 2006). Furthermore, given the research that associates
excessive drinking with specific cancer risks, it is alarming that populations whose physical
behavior works to reduce cancer risks would counteract that by consuming intoxicants known to
inflate risk. Past 30-day consumption and binge drinking behaviors of alcohol were higher
among this sample when compared to the general population (Centers for Disease Control and
Prevention, 2015). Moreover, with black men and women reporting higher excessive behaviors,
already existing cancer disparities for which they are most at risk may be exacerbated among the
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population of recreational sport athletes. Nonetheless, as sport-related injuries may be a more
“immediate” effect of binge drinking among recreational sport athletes, black athletes, both men
and women, may be at increased risk for various injuries or even worse—death caused from
alcohol-related incidents.
Illicit Substance Use, Anabolic/Androgenic Substances, Growth Hormones or Other
Doping Substances and Prescription Drug Use without a Doctor’s Order.
Reported illicit substance use was higher among this sample of recreational sport athletes
when compared to the general population (Centers for Disease Control and Prevention, 2015;
Pope et al., 2014). Illicit substance use was more commonly reported among white athletes in
comparison to black athletes. Although reported by a small percent, use of growth hormones or
other doping substances was more commonly reported among men in comparison to women.
Although growing, less research exists to link illicit substance abuse, anabolic/androgenic
substances, growth hormones or other doping substances with cancer (Tentori & Graziani, 2007).
Illicit substances and performance enhancers are illegal for sport performance; however,
recreational athletes are believed to be the most common user of these substances (Birzniece,
2015). Based on the nature of sport, it can be assumed that the pressure to win drives athletes to
consider uncommon and alternative methods to gain an edge over a competitor. Beyond
moments of competition, however, athletes may not consider the long-term risks of such
substances upon detrimental health outcomes.
Sun Protection.
Along with physical activity, use of sun protection was reported more frequently among
this sample of recreational sport athletes when compared to the general population (Centers for
Disease Control and Prevention, 2015). Along with high fruit and vegetable consumption, use of
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sun protection was the only other cancer-related risk behavior associated with a higher intention
to screen for cancers score. Many recreational sporting events occur in outdoor settings (i.e.
golf, tennis, flag football, softball/baseball), athletes who perform in that environment may be
more knowledgeable about associated risks of cancer with increased sun exposure from outdoor
sport participation.
Routine Doctor Visits.
This sample of recreational sport athletes reported a slightly lower rate (80.7%) of having
a routine doctor visit in comparison to the general population (88.0%) (Centers for Disease
Control and Prevention, 2015). Overall, older and female athletes were more likely to report
regular routine doctor visits in comparison to younger and male athletes. Participants who
reported regular routine doctor visits also had a higher intention to screen for cancers in
comparison to athletes who reported irregular doctor visits. Although it is presumed that athletes
may have more opportunities to visit doctors more regularly as part of physical screening exams
or physical injuries, this is not the case for recreational sport athletes and trends are slightly
below the general populations regarding regularity of visits to the doctor for a routine checkup.
Perceived risk for Cancer.
The higher a participant perceived themselves to be at risk for cancer, the higher their
score for intention to screen for cancers. Female athletes, in comparison to male athletes,
perceived themselves to be at higher risk for cancer. White athletes also demonstrated a higher
perceived risk when compared to black athletes. These findings align with current research
assessing risk perceptions by demographics (Tilburt et al., 2011).
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Knowledge of Cancer.
Differences in knowledge of cancer prevention were also consist with previous research
based on race (Jepson, Kessler, Portnoy, & Gibbs, 1991). White athletes scored higher regarding
cancer risks in comparison to black athletes. This difference in knowledge score may explain
some of the difference in perceived risk.
Theory of Planned Behavior.
Overall, this study found subjective norms and perceived behavioral control to have a
significant influence upon determining intention to screen for cancers among recreational sport
athletes ages 18-49. Although attitudes towards cancer was not found to have a significant
influence upon intention among this sample, it does not dismiss the use of the theoretical
framework for intervention design and application with this population. Furthermore, it may be
a limitation of the items selected for the attitude scale that influenced that construct’s predictive
ability within this sample. Nonetheless, interventions designed to increase cancer screening
intention, and likely behavior, among recreational athletes may incorporate messages centered
around norms and self-efficacy for getting screened.

Implications
Behavioral science research provides the “theoretical and methodological guidelines to
inform translational research and influence practice and policy” (Alcaraz et al., 2017). Yet, as
the field continues to advance, it “needs an expanded paradigm that meaningfully considers
diversity and harnesses multidisciplinary and multi-sectoral expertise to optimally address health
inequities in the U.S. and, in turn, help achieve health equity.”
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This study was guided by the Theory of Planned Behavior. Recreational sports provided
an alternate venue for recruiting less understood segments of the population who may not
prioritize chronic disease prevention and thus face greater risk for adverse health outcomes
Research.
This study has several implications for future research. Most critical is the need to
develop interventions to reduce cancer-related risk behaviors among recreational sport athletes.
Although the focus of this study was exploratory in nature, future research may consider
assessing traits of recreational sport athletes for positive deviance attributes. Data depict a
growing trend in participation in sports and exercise among all aged adults (US Bureau of Labor
Statistics). As adults find alternative ways to engage in physical activity through sport (i.e. golf,
tennis, swimming, etc.) it is important that public health professionals tailor health
communication messages for them as well. Recreational sport athletes present an ideal
opportunity to testing health campaigns designed to multiply the number of healthful behaviors
that an individual engages in regularly. This study is just one example of research focused on
identifying risk and protective behaviors among a population otherwise “assumed to be healthy.”
However, there may be other segments of the population inaccurately labeled “healthier” and
thus overlooked.
Policy.
At a local level, public use facilities may consider reinforcing policies that prohibit the
use of substances, both legal and illegal, on property. However, the nature of sports is
“celebratory”, and it would be difficult to restrict the personal consumption of substances
without ample police presence—which would in-turn shift the culture of the event. Therefore, it
may be time for local entities to place the responsibility of encouraging healthier environments
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upon the organizations hosting the recreational sporting events. Public health inspectors may
frequent events hosted by an organization to rate or evaluate the event based on various criteria
for healthy events. Criteria may include anything from proper lighting to prevent injuries to
ensuring that a certain number of participants are not engagement in drinking, smoking or illicit
substance use.
Various strategies to influence policy may also include information related to prohibited
substances and associated health risks printed as flyers for distribution to teams—both digital
and print. Coaches may also be held accountable for ensuring their players comply with
encouraging a healthy environment while attending recreational sporting events for other athletes
and spectators.
Practice.
Public health practice as it relates to chronic disease promotion may consider eliminating
blanket health communication campaigns. There are many reasons that influence a person’s
decision to be healthy and comply with recommendations. The best strategy for public health
practitioners is the draw upon those “reasons” to tie-in the best healthy decisions. For
recreational sport athletes of this study, their decision to engage in the physical activity was
primarily motivated by a desire to “feel better physically now.” Knowing this cause of
motivation, public health practitioners may promote messages that encourage healthy behaviors
for both immediate and long-term benefits (i.e. not smoking now to perform better and prevent
lung cancer later).
Certain cancer related risk behaviors, including low fruit and vegetable consumption and
high e-cigarette or “vape” use activity, were associated with younger aged recreational athletes.
Implications of this finding suggest missed opportunities to educate athletes early on regarding
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sport nutrition or the effects of smoking on lung capacity and performance. Research suggests
that many unhealthy habits, like smoking or alcohol consumption, are initiated early. Therefore,
public health practitioners may consider emphasizing the healthy habits of collegiate or
professional athletes and promoting these role models among younger athletes with aspirations to
play at that level. Programs for middle and high school aged athletes may consider bringing in
collegiate or professional athletes to visit schools and promote healthy behaviors.

Strengths and Limitations
This study contributes important findings to the literature for understanding cancerrelated risk behaviors among adults of screening and pre-screening eligibility (18-49) within the
context of recreational sports. As with any research study, there are strengths and limitations.
Strengths of this study include the design to assess for many known cancer-related
lifestyle behaviors within the relatively unknown social context of recreational sports. Utilizing
social media as a tool to recruit participants who were at an ideal age for early cancer screening
interventions is also a strength of this study. Social media is a growing platform and provides
many opportunities to reach segments of the population—especially with limited resources for
research.
By design, limitations exist as well. Participants of this study were not a representative
sample of the population of recreational sport athletes. Therefore, generalizations of findings are
limited. As an exploratory cross-sectional study, there are limitations for suggesting causal
inferences between the predictors and outcome of interest. This study also did not include
questions to understand “When?” or “How long” participants engaged in cancer related risk
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behaviors. Without purchased ads to increase the visibility of the study, participation was
initially reflective of primarily a white female recreational sport participant. Although racial and
gender diversity were increased, the inability to recruit for adequate representation within the
initial sampling frame introduced sampling error. Lastly, administration of this survey—with the
inclusion of an incentive—through social media websites presented challenges with fraudulent
data. Although none of those data were included in the final analysis—time and resources were
lost. Therefore, researchers proposing to utilize social media as a resource for recruitment must
plan for active and frequent data monitoring to eliminate fraudulent data.
Lastly, the principal investigator of this study engaged with community partners. Not
only were recreational sport organizations contacted prior to recruitment for support, but partners
were also consulted for thoughts regarding data dissemination. These efforts were considered
with the intention to build and sustain an academic-community partnership for future research
opportunities and the ultimate translation of research into practice and local policy.

Recommendations
Overall, recommendations of this study are to promote behavior change related to the
primary and secondary levels of cancer prevention earlier in adulthood within the social context
of recreational sports. As recreational sport participation grows, public health practitioners may
identify partners for leveraging physical activity engagement with other healthy behaviors
known to reduce the risk of developing cancer (i.e. fruit and vegetable consumption, reduced
alcohol consumption, smoking and tobacco cessation, etc.).
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A potential recommendation for providers is to build upon the Exercise is Medicine
campaign by not only encouraging patients to engage in local recreational sporting organizations,
but to follow through by interacting with athletes at events and providing continued education.
Recreational sporting organizations may be encouraged to adopt a mission or practice to
include a “culture of health.” Organizations may utilize email listservs to not only notify
participants of current and future events, but also to distribute health communication campaigns
to strengthen their chances of preventing chronic diseases.

Conclusions
Cancer, alongside heart disease, remains one of two leading causes of death. As the
disease continues to spread, innovative approaches to combat its spread should include efforts to
not only identify specific behaviors that are increasing one’s risk, but behaviors that are most
likely to increase screening compliance as well. This study is one of many that has been
designed and implemented with intentions to understand an otherwise “healthy” population by
identifying cancer-related risk behaviors and assessing for influences upon cancer screening
intention.
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APPENDIX A: QUALTRICS SURVEY

Cancer Perceptions and Screening intention among Recreational Sport Athletes

Start of Block: Default Question Block
Q1 Before you proceed to the survey, please complete the captcha below.
End of Block: Default Question Block
Start of Block: Consent Form
Q2 Consent form
Informed Consent to Participate in Research Information to Consider Before Taking Part in
this Research Study
Pro #00038559 Researchers at the University of South Florida (USF) study many topics. To
do this, we need the help of people who agree to take part in a research study. This form tells you
about this research study. We are asking you to take part in a research study that is called: The
Stats Campaign: Cancer Perceptions and Screening intention among Recreational Sport
Athletes. The person who is in charge of this research study is Aldenise Ewing. This person is
called the Principal Investigator.
Purpose of the Study
The purpose of this study is to find out if recreational sport athletes engage in unhealthy
behaviors that may place them at greater risk for cancer. We are also interested in knowing their
intention to get checked for cancer. This study will include an online survey for you to complete
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if you decide to participate.
Why are you being asked to take part?
We are asking you to take part in this research study because you are a recreational sport
athlete.
Study Procedures If you take part in this study, you will be asked to complete an online survey
via any electronic device (i.e. cellphone, iPad, computer, etc.). Data is collected anonymously
and will not be linked to any of your personal information.
Alternatives / Voluntary Participation / Withdrawal You may choose not to participate in
this research study.
You should only take part in this study if you want to volunteer; you are free to participate in
this research or withdraw at any time. There will be no penalty or loss of benefits you are
entitled to receive if you stop taking part in this study.
Benefits and Risks The potential benefit of participating in this research study is that you can
offer valuable insight that would help inform the development of health education programs to
prevent cancer. You may also learn information about cancer prevention and screening. This
research is considered to be minimal risk. Should you choose to participate via electronic mobile
device, your participation could lead to increased costs from your service provider. That cost
will not be covered for participation in this study.
Compensation
We will not pay you for the time you volunteer while being in this study.
Privacy and Confidentiality We will do our best to keep your records private and
confidential. We cannot guarantee absolute confidentiality. Your personal information may be
disclosed if required by law. It is possible, although unlikely, that unauthorized individuals could
gain access to your responses because you are responding online. Certain people may need to
see your study records. The only people who will be allowed to see these records are: the
principal investigator, research team, the advising professor and the University of South Florida
Institutional Review Board (IRB).
It is possible, although unlikely, that unauthorized
individuals could gain access to your responses. Confidentiality will be maintained to the degree
permitted by the technology used. No guarantees can be made regarding the interception of data
sent via the Internet. However, your participation in this online survey involves risks similar to a
person’s everyday use of the Internet. If you complete and submit an anonymous survey and
later request your data be withdrawn, this may or may not be possible as the researcher may be
unable to extract anonymous data from the database. We may publish what we learn from this
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study. If we do, we will not include your name. We will not publish anything that would let
people know who you are.
Contact Information If you have any questions about your rights as a research participant,
please contact the USF IRB at (813) 974-5638 or contact by email at RSCH-IRB@usf.edu. If
you have questions regarding the research, please contact the Principal Investigator at 404-9196418 or aewing2@health.usf.edu.
We may publish what we learn from this study. If we do,
we will not let anyone know your name. We will not publish anything else that would let people
know who you are. You can print a copy of this consent form for your records. If completing this
survey in-person, you will be given a copy of this form. I freely give my consent to take part in
this study. I understand that by proceeding with this survey that I am agreeing to take part in
research, and I am 18 years of age or older.

o Yes-I consent. (1)
o No-I do not consent. (2)
Skip To: End of Survey If Consent form Informed Consent to Participate in Research
Information to Consider Before Takin... = No-I do not consent.
End of Block: Consent Form
Start of Block: Screener Questions
Q3 What is your gender?

o Female (23)
o Male (24)
o Transgender male to female (25)
o Transgender female to male (26)
Q4 What is your age?
________________________________________________________________
Skip To: End of Survey If What is your age? < 18
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Skip To: End of Survey If What is your age? >= 50

Q5 On average, how many recreational sporting events do you participate in per month?

Recreational sporting events refer to any competitive physical games such as basketball or
baseball that are played for fun as opposed to professionally.

o None (1)
o 1 to 2 (2)
o 2 to 3 (3)
o 3 to 4 (4)
o 5 or more (5)
Skip To: End of Survey If On average, how many recreational sporting events do you participate
in per month? Recreational s... = None

Q6 In your opinion, does playing recreational sports make you healthier?

o Yes (1)
o No (2)
Q7 In your opinion, does your participation in recreational sports help you to consider your long
term health needs?

o Yes (1)
o No (2)
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Q8 As far as you know, does physical activity or exercise...

o Increase the chances of getting some types of cancer? (1)
o Decreases the chance of getting cancer? (2)
o Not make much difference? (3)
Q9 Have you ever been diagnosed with cancer?

o Yes (1)
o No (2)
Skip To: End of Survey If Have you ever been diagnosed with cancer? = Yes

Q10 Have any of your friends or family, had cancer? Select all that apply.

▢
▢
▢
▢
▢
▢

Your partner (1)
Close family member (your child, biological parent or biological sibling) (2)
Other family member (grandparent, aunt, uncle, etc.) (3)
Close friend (4)
Other friend (5)
None of these (6)

End of Block: Screener Questions
Start of Block: Behavior
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Q11 Have you been screened for cancer?

o Yes (1)
o No (2)
Display This Question:
If What is your gender? = Male
And Have you been screened for cancer? = Yes
Or What is your gender? = Transgender male to female
And Have you been screened for cancer? = Yes
Q12 Which cancers have you been screened for? Please select all that apply.

▢
▢
▢
▢

Skin Cancer (1)
Lung Cancer (2)
Colon Cancer (3)
Prostate Cancer (4)

Display This Question:
If What is your gender? = Female
And Have you been screened for cancer? = Yes
Or What is your gender? = Transgender female to male
And Have you been screened for cancer? = Yes
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Q13 Which cancers have you been screened for? Please select all that apply.

▢
▢
▢
▢
▢

Skin Cancer (1)
Lung Cancer (2)
Colon Cancer (3)
Cervical Cancer (Pap Smear) (4)
Breast Cancer (5)

End of Block: Behavior
Start of Block: Intention to Screen
Q14 Read each statement carefully. Use the slider to select the number that tells how you feel
about each statement.

Q15 When recommended by a healthcare professional:

I want to get screened for cancer.

ExtremelySomewhat Neither SomewhatExtremely
unlikely unlikely likely nor likely
likely
unlikely
0

1

2

3

4

5

6

7

8

9

10

()

Q16 When recommended by a healthcare professional:
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I expect to get screened for cancer.

ExtremelySomewhat Neither SomewhatExtremely
unlikely unlikely likely nor likely
likely
unlikely
0

1

2

3

4

5

6

7

8

9

10

1 ()

Q17 When recommended by a healthcare professional:

I intend to get screened for cancer.

ExtremelySomewhat Neither SomewhatExtremely
unlikely unlikely likely nor likely
likely
unlikely
0

1

2

3

4

5

6

7

8

9

10

1 ()

Display This Question:
If What is your gender? = Male
Or What is your gender? = Transgender male to female
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Q18 Which cancers will you get checked for? Please select all that apply.

▢
▢
▢
▢

Skin Cancer (1)
Lung Cancer (2)
Colon Cancer (3)
Prostate Cancer (4)

Display This Question:
If What is your gender? = Female
Or What is your gender? = Transgender female to male
Q19 Which cancers will you get checked for? Please select all that apply.

▢
▢
▢
▢
▢

Skin Cancer (1)
Lung Cancer (2)
Colon Cancer (3)
Cervical Cancer (4)
Breast Cancer (5)

End of Block: Intention to Screen
Start of Block: Lifestyle Behaviors
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Q20 In a typical week, how many days do you do any physical activity or exercise of at least
moderate intensity, such as brisk walking, bicycling at a regular pace, swimming at a regular
pace, and heavy gardening?

o None (1)
o 1 day per week (2)
o 2 days per week (3)
o 3 days per week (4)
o 4 days per week (5)
o 5 days per week (6)
o 6 days per week (7)
o 7 days per week (8)
o Don't Know (9)
Q21 About how many cups of fruit (including 100% pure fruit juice) do you eat or drink each
day?
(1 c fruit=one small apple, 1 c or 8 oz 100% fruit juice)

o None (1)
o 1/2 cup or less (2)
o 1/2 cup to 1 cup (3)
o 1 to 2 cups (4)
o 2 to 3 cups (5)
o 3 to 4 cups (6)
o 4 or more cups (7)
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Q22 About how many cups of vegetables (including 100% vegetable juice) do you eat or drink
each day?
(1 c vegetables=1 c cooked leafy greens, 1 c cooked bean)

o None (1)
o 1/2 cup or less (2)
o 1/2 cup to 1 cup (3)
o 1 to 2 cups (4)
o 2 to 3 cups (5)
o 3 to 4 cups (6)
o 4 or more cups (7)
Q23 During the past 30 days, how many days did you have at least one drink of any alcoholic
beverage such as beer, wine, a malt beverage or liquor?
_______ Times during past 30 days (1)

Display This Question:
If What is your gender? = Male
Or What is your gender? = Transgender male to female
Q24 Considering all types of alcoholic beverages, how many times during the past 30 days did
you have 5 or more drinks on an occasion?
_______ Times during past 30 days (1)
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Display This Question:
If What is your gender? = Female
Or What is your gender? = Transgender female to male
Q25 Considering all types of alcoholic beverages, how many times during the past 30 days did
you have 4 or more drinks on an occasion?
0 3 6 9 12 15 18 21 24 27 30
Times during the past 30 days (1)

Q26 Do you currently smoke cigarettes?

o Every day (1)
o Some days (2)
o Not at all (3)
Q27 Do you currently use e-cigarettes or other electronic “vaping” products?

o Every day (1)
o Some days (2)
o Not at all (3)
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Q28 Do you currently use chewing tobacco, snuff, or snus?

o Every day (1)
o Some days (2)
o Not at all (3)
Q29 Have you ever used any illicit drugs or prescription drugs without a doctor’s order?

o Yes (1)
o No (2)
Q30 Have you ever used any anabolic/androgenic substances, growth hormones or other doping
substances without a doctor’s order?

o Yes (1)
o No (2)
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Q31
When you go outside on a warm sunny day for more than one hour, how often do you protect
yourself from the sun? Is that….

o Always (1)
o Most of the time (2)
o Sometimes (3)
o Rarely (4)
o Never (5)
o Don’t stay outside for more than one hour on warm sunny days (6)
o Don’t go outside at all on warm sunny days (7)
Q32 On weekdays, in the summer, how long are you outside per day between 10am and 4pm?

o Less than half an hour (1)
o (More than half an hour) up to 1 hour (2)
o (More than 1 hour) up to 2 hours (3)
o (More than 2 hours) up to 3 hours (4)
o (More than 3 hours) up to 4 hours (5)
o (More than 4 hours) up to 5 hours (6)
o (More than 5) up to 6 hours (7)
o Don’t know (8)
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Q33 On weekends, in the summer, how long are you outside per day between 10am and 4pm?

o Less than half an hour (1)
o (More than half an hour) up to 1 hour (2)
o (More than 1 hour) up to 2 hours (3)
o (More than 2 hours) up to 3 hours (4)
o (More than 3 hours) up to 4 hours (5)
o (More than 4 hours) up to 5 hours (6)
o (More than 5) up to 6 hours (7)
o Don’t know (8)
Q34 A routine checkup is a general physical exam, not an exam for a specific injury, illness, or
condition. About how long has it been since you last visited a doctor for a routine checkup?

o Within the past year (1)
o Within the past 2 years (1 year but less than 2 years ago) (2)
o Within the past 5 years (2 years but less than 5 years ago) (3)
o 5 or more years ago (4)
o Never (5)
End of Block: Lifestyle Behaviors
Start of Block: Knowledge of Cancer Risk Related Behaviors
Q35 The following may or may not increase a person’s chance of developing cancer. We are
interested in your opinion. For each question please choose your answer.
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Q36 Do you think that smoking can increase a person’s chance of developing cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (4)
Q37 Do you think that not eating many fruits or vegetables can increase a person’s chance of
developing cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
Q38 Do you think that being overweight can increase a person’s chance of developing cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
Q39 Do you think that having a close relative with cancer can increase a person’s chance of
developing cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
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Q40 Do you think that drinking alcohol can increase a person’s chance of developing cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
Q41 Do you think that not doing much physical activity can increase a person’s chance of
developing cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
Q42 Do you think that getting sunburned can increase a person’s chance of developing cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
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Q43 Do you think that eating too much red or processed meat can increase a person’s chance
of developing cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
Q44 Do you think that exposure to another person’s smoking can increase a person’s chance
of developing cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
Q45 Do you think that being older can increase a person’s chance of developing cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
Q46 Do you think that infection with HPV (human papillomavirus) can increase a person’s
chance of developing cancer? HPV is the virus that causes genital warts.

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
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Q47 Do you think that not eating enough fiber can increase a person’s chance of developing
cancer?

o Yes it could (1)
o No it couldn't (2)
o Don't know/not sure (3)
Q48 Which of the following statements do you most agree with?

o Research on cancer prevention is important (1)
o Research on cancer treatment is important (2)
o They are both equally important (3)
o Neither is important (4)
End of Block: Knowledge of Cancer Risk Related Behaviors
Start of Block: Attitudes toward Cancer
Q49 In general, would you say your health is?

o Excellent (1)
o Good (2)
o Average (3)
o Poor (4)
o Terrible (5)
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Q50 Overall, how confident are you about your ability to take good care of your health?

o Completely confident (1)
o Very confident (2)
o Somewhat confident (3)
o A little confident (4)
o Not confident at all (5)
Q51 How worried are you about getting cancer?

o Not at all (1)
o Slightly (2)
o Somewhat (3)
o Moderately (4)
o Extremely (5)
Q52 How likely are you to get cancer in your lifetime?

o Extremely likely (1)
o Somewhat likely (2)
o Neither likely nor unlikely (3)
o Somewhat unlikely (4)
o Extremely unlikely (5)
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Q53 I'd rather not know my chance of getting cancer.

o Strongly agree (1)
o Somewhat agree (2)
o Neither agree nor disagree (3)
o Somewhat disagree (4)
o Strongly disagree (5)
Q54 What would you say is your risk of getting cancer?

o No risk (1)
o Low risk (2)
o Moderate Risk (3)
o High risk (4)
Q55 It seems like everything causes cancer.

o Strongly agree (1)
o Somewhat agree (2)
o Neither agree nor disagree (3)
o Somewhat disagree (4)
o Strongly disagree (5)
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Q56 In adults, cancer is more common than heart disease.

o Strongly agree (1)
o Somewhat agree (2)
o Neither agree nor disagree (3)
o Somewhat disagree (4)
o Strongly disagree (5)
Q57 There’s not much you can do to lower your chances of getting cancer.

o Strongly agree (1)
o Somewhat agree (2)
o Neither agree nor disagree (3)
o Somewhat disagree (4)
o Strongly disagree (5)
Q58 There are so many recommendations about preventing cancer, it's hard to know which ones
to follow.

o Strongly agree (1)
o Somewhat agree (2)
o Neither agree nor disagree (3)
o Somewhat disagree (4)
o Strongly disagree (5)
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Q59 When I think of cancer, I automatically think of death.

o Strongly agree (1)
o Somewhat agree (2)
o Neither agree nor disagree (3)
o Somewhat disagree (4)
o Strongly disagree (5)
End of Block: Attitudes toward Cancer
Start of Block: Subjective norms
Q61 My partner thinks I should undergo cancer screening.

o Strongly agree (1)
o Agree (2)
o Somewhat agree (3)
o Neither agree nor disagree (4)
o Somewhat disagree (5)
o Disagree (6)
o Strongly disagree (7)
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Q62 My family thinks I should undergo cancer screening.

o Strongly agree (1)
o Agree (2)
o Somewhat agree (3)
o Neither agree nor disagree (4)
o Somewhat disagree (8)
o Disagree (9)
o Strongly disagree (10)
Q63 Most people I consider important think I should undergo a cancer screening.

o Strongly agree (1)
o Agree (2)
o Somewhat agree (3)
o Neither agree nor disagree (4)
o Somewhat disagree (5)
o Disagree (6)
o Strongly disagree (7)
End of Block: Subjective norms
Start of Block: Descriptive Norms
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Q64 Compared to someone else your age and gender; what do you believe your chances are of
developing cancer someday?

o Much higher (16)
o Moderately higher (17)
o Slightly higher (18)
o About the same (19)
o Slightly lower (20)
o Moderately lower (21)
o Much lower (22)
End of Block: Descriptive Norms
Start of Block: Perceived Behavioral Control (i.e. self-efficacy)
Q65 I am confident that I can get screened for cancer.

o Strongly agree (1)
o Agree (2)
o Somewhat agree (3)
o Neither agree nor disagree (4)
o Somewhat disagree (5)
o Disagree (6)
o Strongly disagree (7)
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Q66 For me to get screened for cancer would be...

o Extremely easy (1)
o Moderately easy (2)
o Slightly easy (3)
o Neither easy nor difficult (4)
o Slightly difficult (5)
o Moderately difficult (6)
o Extremely difficult (7)
Q67 Getting screened for cancer makes sense to me.

o Strongly agree (1)
o Agree (2)
o Somewhat agree (3)
o Neither agree nor disagree (4)
o Somewhat disagree (5)
o Disagree (6)
o Strongly disagree (7)
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Q68 Cancer screening is feasible.

o Strongly agree (1)
o Agree (2)
o Somewhat agree (3)
o Neither agree nor disagree (4)
o Somewhat disagree (5)
o Disagree (6)
o Strongly disagree (7)
Q69 I would find it easy to attend a cancer screening examination…

o Strongly agree (1)
o Agree (2)
o Somewhat agree (3)
o Neither agree nor disagree (4)
o Somewhat disagree (5)
o Disagree (6)
o Strongly disagree (7)
End of Block: Perceived Behavioral Control (i.e. self-efficacy)
Start of Block: Demographics

142

Q70 What motivates you to be physically active or exercise? Please select all that apply.

▢
▢
▢
▢
▢
▢
▢

Family history of disease (1)
To help manage stress (2)
To provide social opportunities (3)
To prevent or slow down physical health problems in the future (4)
To prevent or slow down cognitive decline in the future (9)
To feel physically better now (8)
To feel mentally better now (7)

Q71 Which organization do you participate in for recreational sporting events? Please select all
that apply.

▢ Tampa Bay Softball (1)
▢ Tampa Bay Club Sports (2)
▢ Black Softball Circuit (3)
▢ USSSA softball (5)
▢ ASA softball (6)
▢ College intramural sports (8)
▢
Other. Please specify. (4)
________________________________________________

143

Q72 Have you ever served in the U.S. Armed Forces, Military Reserves or National Guard?
Active duty does not include training in the Reserves or National Guard, but DOES include
activation, for example, for the Persian Gulf War.

o Yes (1)
o No (2)
Q73 What is your marital status?

o Married (1)
o Widowed (2)
o Divorced (3)
o Separated (4)
o Never married (5)
Q74 Are you Hispanic or Latino?

o Yes (1)
o No (2)
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Q75 How do you identify? Select all that apply.

▢ White (1)
▢ Black or African American (2)
▢ American Indian or Alaska Native (3)
▢ Asian (4)
▢ Native Hawaiian or Pacific Islander (5)
▢
Other. Please specify. (6)
________________________________________________

Q76 What is your sexual orientation?

o Heterosexual (straight) (1)
o Gay or Lesbian (2)
o Bisexual (3)
o Other (4)
o Prefer not to say (5)
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Q77 What is your highest level of education completed?

o Less than high school (1)
o High school graduate (2)
o Some college (3)
o 2 year degree (4)
o 4 year degree (5)
o Professional/Graduate degree (6)
o Doctorate (7)
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Q78 What is your income level?

o Less than $10,000 (1)
o $10,000 - $19,999 (2)
o $20,000 - $29,999 (3)
o $30,000 - $39,999 (4)
o $40,000 - $49,999 (5)
o $50,000 - $59,999 (6)
o $60,000 - $69,999 (7)
o $70,000 - $79,999 (8)
o $80,000 - $89,999 (9)
o $90,000 - $99,999 (10)
o $100,000 - $149,999 (11)
o More than $150,000 (12)
o Prefer not to say (13)
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Q79 What is your employment status?

o Employed full time (1)
o Employed part time (2)
o Unemployed looking for work (3)
o Unemployed not looking for work (4)
o Retired (5)
o Student (6)
o Disabled (7)
o Other. Please specify. (8) ________________________________________________
Q80 Do you have healthcare coverage?

o Yes (1)
o No (2)
Q81 Do you have a healthcare provider?

o Yes (1)
o No (2)
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Q82 Imagine that you had a strong need to get information about cancer. Where would you go
first?

o Books (1)
o Brochures, pamphlets, etc. (2)
o Cancer organization (3)
o Family (4)
o Friend/Co-worker (5)
o Doctor or health care provider (6)
o Internet (7)
o Library (8)
o Magazines (9)
o Newspapers (10)
o Telephone information number (11)
o Complementary, alternative, or unconventional practitioner (12)
o Other – Specify (13) ________________________________________________
End of Block: Demographics
Start of Block: End of Survey notification
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Q83 Thank you for completing this survey. Please click the submit button in order to close out of
this survey.

End of Block: End of Survey notification
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APPENDIX B: IRB

December 17, 2018
Aldenise Ewing
Community and Family Health
13201 Bruce B. Downs Blvd, MDC56
Tampa, FL 33612
RE: Exempt Certification
IRB#: Pro00038559
Title: The Stats Campaign: Cancer Perceptions and Screening Intention among Recreational
Sport Athletes
Dear Ms. Ewing:
On 12/17/2018, the Institutional Review Board (IRB) determined that your research meets
criteria for exemption from the federal regulations as outlined by 45CFR46.101(b):
(2) Research involving the use of educational tests (cognitive, diagnostic, aptitude, achievement),
survey procedures, interview procedures or observation of public behavior, unless:
(i) information obtained is recorded in such a manner that human subjects can be identified,
directly or through identifiers linked to the subjects; and (ii) any disclosure of the human
subjects' responses outside the research could reasonably place the subjects at risk of criminal or
civil liability or be damaging to the subjects' financial standing, employability, or reputation.

As the principal investigator for this study, it is your responsibility to ensure that this research is
conducted as outlined in your application and consistent with the ethical principles outlined in
the Belmont Report and with USF HRPP policies and procedures.
Please note, as per USF HRPP Policy, once the Exempt determination is made, the application is
closed in ARC. Any proposed or anticipated changes to the study design that was previously
declared exempt from IRB review must be submitted to the IRB as a new study prior to initiation
of the change. However, administrative changes, including changes in research personnel, do not
warrant an amendment or new application.
Given the determination of exemption, this application is being closed in ARC. This does not
limit your ability to conduct your research project.
We appreciate your dedication to the ethical conduct of human subject research at the University
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of South Florida and your continued commitment to human research protections. If you have
any questions regarding this matter, please call 813-974-5638.
Sincerely,

Melissa Sloan, PhD, Vice Chairperson

USF Institutional Review Board
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